Lockheed Environmental Systems & Technologies Co. U 04 4 ¢ 8 . ‘
Laockhead Analytical Services ) z : 6 Z (5&/_5/
975 Kelly Jobnson Drive Las Vegas, Nevada 89119-3705 co .

Telephone 702-361-0220 300-582-7605 Facsimile 702-361-8146 ' - A
LOCKHEED MART INZF ”

"August 31, 1995

Ms. Joan Kessner
Bechtel Hanford, Inc.
345 Hills

P.O. Box 969
Richland, WA 99352

RE: Log-in No.:

Quotation No.: Q400000-B
SAF: B95-069
Document File No.: 0729586
BH! Document File No.: 254

SDG No.: LK5015

The attached data report contains the analytical results of samples that were submitted to
Lockheed Analytical Services on July 29, 1995. The temperature of the cooler upon receipt
was 2°C. Sample containers received agree with the chain-of-custody documentation.
Sample containers were received intact. Samples were not received in time to meet the
analytical holding time requirements. Method 180.1 Turbidity and Method 300.0 Nitrate,
Nitrite and Ortho Phosphate were received out of holding time.

The case narratives included in the following attachments provide a detailed description of all
events that occurred during sample preparation, analys:s, and data review specific to the
samples and anaiytical methods requested.

A list of data qualifiers, chain-of-custody forms, sample receiving checklist, and log-in report
are also enclosed representing the samples received within this group.

If you have any questions concerning the analys;s or the data please call Kathleen Hall at
(509} 943-4423.
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Release of this data report has been authorized by the Laboratory Director or the Dll‘ECtO!’ s
designee as evidenced by the following signature. .

" | certify that this data package is in compliance with the SOW, both technically and for |
completeness, for other than the conditions detailed above. Release of the data contained in

this hard copy data package has been authorized by the Laboratory Manger or a designee, as
verified by the following 5|gnature "

Sincerely,

for
Kathleen M. Hall
Client Services Representative

ce: Client Services
Document Control

00



Lockheed Analytical Services ‘ Log-in No.: L5015
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SAF: B35-069

Document File No.: 0729596
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CASE NARRATIVE
INORGANIC NON METALS ANALYSES -

The routine calibration and quality control analyses performed for this batch include as
applicable: instrument tune (ICP/MS only), initial and continuing calibration verification, initial
and continuing calibration blanks, method blank(s), laboratory control sample(s), ICP
interference check samples (ICP only), serial dilutions, analytical (post-digestion) spike
samples, matrix spike (predigestion) sample(s), duplicate sample(s). '

Preparation and Analysis Requirements

° One water sample was received for LK5015 and analyzed in batch 729 bh for selected
analytes as requested on the chain of custody. Quality control analysis was
performed on the following sample:

ClientID | LAL# Method
BOG866 L5015-4 DUP, MS | 180.1 Turbidity

BOG866 L5015-3 DUP, MS | 300.0 Chloride, Fluoride, Nitrate-Nitrogen,
Nitrite-Nitrogen, Orthophosphate and Sulfate

Holding Time Requirements -
® All samples were analyzed within the method-specific holding times with the exception

of Method 300.0 Nitrate-Nitrogen, Nitrite-Nitrogen and Orthophosphate which were

received outside of holding time. All associated samples are flagged with an "H".

Method Blanks A |
. The concentration levels of all the requested analytes in the method blank were below
the reporting detection limits. o

internal Quality Control

L All Internal Quality Control were within acceptance limits.
Kay McCann N August 2, 1995

Prepared By A Date
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CASE NARRATIVE
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INORGANIC METALS ANALYSES

The routine calibration and quality control analyses performed for this batch include as
applicable: instrument tune (ICP/MS only), initial and continuing calibration verification, initial

and continuing calibration blanks, method blank(s),
interference check samples (ICP oniy),

laboratory control -sampie(s), ICP
serial dilutions, analytical (post-digestion) spike

samples, matrix spike {predigestion} sample(s), duplicate sample(s).

Preparation and Analysis Requirements

. One water sample for total metals analysis by EPA Method 6010. The samples were
prepared as LAS Batch 729BHT and analyzed for selected analytes as requested on the
chain of custody. Sample BOG866 (L5015-2} was used for matrix spike and duplicate
and serial dilution. All data flags due to the performance of the above-mentioned QC
are also associated with every sample digested with this batch.

Holding Time Requirements

e All samples were analyzed within the method-specific holding times.

Internal Quality Control

L All internal quality control were within acceptance limits.

Sample Results

L The following qualifiers are reported on the basis of the technlques employed to

perform the analyses:

"P" ICP-AES

Nalini Prabhakar

Prepared By

08/11/95

Date_
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CASE NARRATIVE
INORGANIC METALS ANALYSES

The routine calibration and quality control analyses performed for this batch include as
applicable: instrument tune (ICP/MS only), initial and continuing calibration verification, initial
and continuing calibration blanks, method blank{s), laboratory control sample(s}, ICP
interference check samples (ICP only), serial dilutions, analytical (post-digestion) spike
samples, matrix spike (predigestion) sample(s), duplicate sample(s).

Preparation and Analysis Requirements

L One water sample for dissolved metals analysis by EPA Method 6010. As the
measured turbidity of the sample was less than 1 NTU, it was batched as 729BHD for
selected dissolved analytes as requested on the chain of custody. Sample BOG867
{L5015-12) was used for matrix spike and duplicate and serial dilution. All data flags
due to the performance of the above-mentioned QC are also assocuated with every
sampie digested with this batch.

Holding Time Requirements
e All samples were analyzed within the method-specific holding times. -

Internal Quality Control -
® All internal quality control were within acceptance limits with the fol!:;wing exceptions:

. In the analysis of calcium, the percent difference of serial dilution slightly exceeded the
10% control limit. This may be due to physical lnterferences All calcium results for
the assocuated samples are flagged with an "E".

Sample Results

L The following qualifiers are reported on the basis of the techniques employed to
perform the analyses:

"P" ICP-AES
Nalini Prabhakar ' - 08/11/95
Prepared By ' . _ Date
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. Quotation No.: Q400000-B
, SAF: B95-069
‘Docyment File No.; 0729596
WHC Document File No.: 254
SDG No.: LK5015
- Page 5

. CASE NARRATIVE
RADIOCHEMICAL ANALYSES

The routine calibration and quality control (QC) analyses performed: for this batch include as
applicable: instrument - calibration, initial- and continuing calibration verification, quench
monitoring standards, instrument background analysis, method blanks, yield tracer, laboratory
control samples, matrix spike samples, duplicate samples.

NOTE: Chemical recoveries and minimum detectable activities (MDAs }can be found
on the preparation sheets and calculation sheets on the attached raw data for
each method.

Holding Time Requirements

All hoiding times were met.

Analytical Method Isotopic Uranium

The isotopic uranium analysis was performed using standard operating procedure (SOP), LAL-
91-S0P-0108. The samples were analyzed in workgroup 26719. No problems were
encountered during analysis and all QC criteria were met. No re-analyses were performed.
Analytical Method Gamma Spectrometry

The gamma spectrometry' analysis was performed using SOP, LAL-91-SOP-0063. The
samples were analyzed in workgroup 23498. No problems were encountered during the
analysis and all QC criteria were met. No re-analyses were performed

Analytical Method Gross Alpha/Beta

The gross alpha/beta analysis was performed using SOP, LAL-91-SOP-0060. The samples
were analyzed in workgroup 25854.. No problems were encountered during analysis and all
QC criteria were met with the following exception: The alpha matrix spike (MS) recovery was
out of QC criteria. Because duplicate (256854DUP1) and sample BOG866 (L5015-5) activities

were below the MDA data qualtty is not believed to be affected. No re-analyses were
performed
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Analytical Method Strontium-90 ‘

The strontium-90 analysis was performed using SOP, LAL-91-50P-0196. .The samples were
analyzed in workgroup 25855. No problems were encountered during the anaiysis and all QC
criteria were met. No re-analyses were performed. '

Analytical Method Carbon-14

The carbon-14 analysis was performed using SOP, LAL-93-SOP-0209. The sampies were
analyzed in workgroup 26505. No problems were encountered during the analysis and all QC
criteria were met with the following exception: The MS recovery was out of QC criteria.
Because all other QC criteria were met data quality is not believed to be affected. No re-
analyses were performed.

Analytical Method Tritium
The tritium analysis was performed using SOP, LAL-21-SOP-0066. The samples were

analyzed in workgroup 25853. No problems were encountered during analysis and all QC
criteria were met. No re-analyses were performed.

Andrea Tippett : August 31, 1985
Prepared By , Date
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Lockheed Analytical Services
DATA QUALIFIERS FOR INORGANIC ANALYSES

[Revised 08/28/92]
For Use on the Analytical Data Reporting Forms = -
For CLP Analyses Only — Reported value is less than the contract required detection -
B limit (CRDL).but greater than or equal to the instrument detection limit (IDL).
For Routine, Non-CLP Arnalyses Only — Any constituent that was also detected in the
C associated blank whose concentratlon was greater than the reporting detectlon fimit
(RDL)."
D Presence of high levels of interfering constituents required dilution of sample which
‘increased the RDL by the dilution factor.
E Estimated value due to presence of interference.
Sample analysis performed outside of method-or clienf—speciﬁed maximum holding time
H requirement.
M For CLP Analyses Only — Duplicate injection precision criterion was not met.
N Matrix spike recovery exceeded acceptance limits.
S Reported value was determined from the method of standard addition.
For CLP Reporiing Only — Constituent was analyzed for but not detected (sample
U quantitation must be corrected for dilution and percent moisture).
W For AAS Only — Post-digestion spike for Furnace AAS did not meet acceptance criteria
and sample absorbance is less than 50% of spike absorbance. _
XY, orZ Analyst-defined qualifier.
* Relative percent difference (RPD) for duphcate analysis exceeded acceptance
limits,
+ Correlation coefficient (r) for the MSA is less than 0.995.
. For Use on the QC Data Reporting Forms
a! The spike recovery and/or RPD for matrix spike and matrix spike duplicates
‘cannot. be evaluated due to insufficient spiking level compared to the elevated
sample analyte concentration.
'!;1 ‘ The RPD cannot be computed because the sample and/or duplicate concentration
was below the RDL.

1 Used as footnote designations on the QC Is‘unirr'lary‘ form.
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Lockheed Analytical Services

DATA QUALIFIERS FOR RADIOCHEMICAL ANALYSES

[Revised 08/28/92]

Any constituent that was also detected in the associated blank whose
concentration was greater than the reporting detection limit (RDL) and/or
minimum detectable activity (MDA).

@

Presence of high TDS in sample required reduct:lon of sa.mple size which
increased the MDA. :

‘Constituent detected in the diluted sample.

Constituent concentration exceeded the calibration or attenuation curve range.

For Alpha Spectrometry Only-- FWHM exceeded acceptance limits.

H i (||

Sample analysis performed outside of method-specified maximum holding time
requirement.

S

Chemical yield exceeded acceptance limits.

" For Use on the QC Data Reporting Forms

QC data (i.e., percent recovery data for laboratory control standard and matrix
spike; and RPD for replicate analyses) exceeded acceptance limits.

The spike recovery and/or RPD for matrix spike and duplicates cannot be
evaluated due to insufficient spiking level compared to the elevated sample -~
analyte concentration.

bl

The RPD cannot be computed because the sample and/or duplicate concentration
was below the MDA.

“Used as foot note designations on the QC summary form.
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LOCKHEED ANALYTICAL SERVICES

LOGIN CHAIN OF CUSTODY REPORT (1lnoOl)
Aug 05 1995, 07:14 an

Loegin Number: L5015

Account: 596 Bechtel Hanford, Inc. * Richland WA

ak Project: BECHTEL-HANFORD Bechtel Hanford PrOJect

anpLe Numbe:
L5015-1 BOGBG66 27=JUL-95 29-~JUL=-95 -28-AUG-95
TEMP 2 . : )
Location: 157 o
Water 1 S SCREENING Hold:23-JAN-96
L5015=2 % %o BOGBEE. i i 27=JUL-~95 29-JUL-~95 = 28-AUG-95
TEMP 2 . ' . ’
Location: 133
Waterxr 1 S 6010 ICP METALS Hold:23~-JAN-26
T5015-3 BOG866 - 27-JUL-95 29-JUL-95 28-AUG-95
TEMP 2
Location: 156-019
Water 1 S 300.0 CHLORIDE Hold:24-AUG-95
Water 1 S 300.0 FLUORIDE Hold:24-AUG-95
Water 1 S 300.0 NITRATE Hold:29-JUL-95
Water 1 S 300.0 NITRITE Hold:29~JUL~95
Water 1 S 300.0 PHOSPHATE Hold:29-JUL~95
Water 1 & 300.0 SULFATE Hold:24-AUG-95
L5015-4 BOG8e66 27=-JU0L~-95 29—:UL-95 28-AUG~95
TEMP 2
Location: RFG19-103C
Water 1 S 180.1 TURBIDITY Hold:29-JUL-95
L5015-5 BOG366 . 27=-JUL~-95 29-JUL~95 28-AUG~95
TEMP 2 ' : _
Location: 142
Water 1 S GAMMA SPEC LAL-0063 Hold:23-JAN-96
Water 1 S GR ALP/BETA LAL-0060 Hold:23-JAN-96
Water 1 S SR-90 LAL-0l1l96 Hold:23-JAN-96
Water 1 S U~ISOTOPIC LAL-0108 Hold:23-JAN-96
1.5015-6 BOG866 27-JUL~-95 29-JUL-95 28-AUG-95
TEMP 2 -
Location: 142
L5015-7 BOG866 27-JUL-95 29-~JUL~-95 28-AUG~95
TEMP 2 . .
Location: 156-022F"
- L5015-8 ' B0G866 27-JUL-95 29-JUL-95 28-AUG-95
TEMP 2 : .
Location: 156-022F
Page 1
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LOCKHEED ANALVTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1no1)
Aug 05 1995, 07:14 am

Login Number: L5015 : ,
Account: 596 Bechtel Hanford, .Inc. * Richland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project .

L5Q15-9
TEMP 2
Location:

L5015~10
TEMP 2
Location:

L5015~11
TEMP 2
Location:

“‘Water

Water

-1,6015-12
TEMP 2

Location:
Filt H20

L5015-13
Location:
Water
Water
Water

client .o
zample Nun
BOG866 27-JUL-95 29-JUL-95  28-AUG-95
156-022F , - ' o
_ BOG866 : 27-JUL-95 29-JUL-95  28~AUG~95
156-022F ' '
BOG866 27-JUL-95 20-JUL-95 28-AUG-95
156-012
1 S C-14 LAL-0209 Hold:23~-JAN-96
1 S TRITIUM(H3) LAL-0066 Hold:23-JAN-96
BOG867 27-JUL-95 29-JUL-96 28-AUG-95
153
15 S 6010 ICP METALS Hold:23-JAN-96
REPORT TYPE 29-JUL-95 29-JUL-95 28-AUG-95
1 S EDD ~ DISK DEL.
1 S INORG TYPE 4A RDPT
1

S RAD RPT TYPE 4F

* Frojeg+ ID d(\cmjecl S:\"om Ne5+n'f3house_ ‘o Be‘.b\&e&

Page 2
' Signature: }é:Abb',Kéfivﬁmﬁ_ S

Date: _Z-5:95" 018
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LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1n0O1)
Jul 31 1995, 02:13 pm

Accouht: 596

Project: BECHTEL-HANFORD Bechtel Hanford Project

Login Number:
Bechtel Hanford, Inc.

L5015

* Richland, WA

28-AUG-95

L5015-1 BOG866. - 27=JUL-95 29-JUL-S95

TEMP 2 . ' .

Location: 157 . -

Water 1 & SCREENING Hold:23-JAN-96

I5015-2 BOG8&G6. ' . C27=JU0L-95 29-JUL~95 28~-AUG-~95
TEMP 2 . : ‘

Location: RAD156-05 ‘

Water. 1 S 6010 ICP METALS Hold:23-JAN-96

L5015-3. BOGB&EG" . 27=-JUL-95 29-JUL-95 28-AUG-95
TEMP 2

Location: 157 :

Water 1 S 300.0 CHLORIDE Hold:24-AUG-95

.Water 1 8§ 300.0 FLUORIDE Hold:24-AUG-95

Water 1 & 300.0 NITRATE Hold:29-JUL-95

Water 1 S 300.0 NITRITE Hold:29-JUL-95

Water 1. S 300.0 PHOSPHATE Hold:29-JUL-95

Water 1l S 300.0 SULFATE Hold:24-AUG=-95

L5015-4 BOG8&6 27=JUL-95 29-JUL-925 28-AUG-95
TEMP 2 '

Location: 160

Water 1 S 180.1 TURBIDITY Hoeld:29-JUL-95

L5015-5 B0G866 27-JUL=-95 29-JUL-95 28-AUG-95
TEMP 2 -
Location: 157 o »
. Water 1 S GAMMA SPEC LAL~0063 Hold:23-JAN-96

Water 1 S GR ALP/BETA LAL-0060 Hold:23-JAN-96

Water 1l S SR-90 LAIL-~0196 Hold:23-JAN-96

Water . 1 S U=-ISOTOPIC LAL-0108 Hold:23-JAN-96

L5015-6 BOG866 27-JUL-95 29-JUL-95 28-~ATUG-95
TEMP 2 .
Location: 157

L5015-7 BOG866 27 =-JUL-95 29-JUL~95 28-AUG-95
TEMP 2 :

Location: 157

L5015-8 B0G8646. 27=-JUL-95 29-JUL~%5 28-AUG~-95
TEMP 2 ) o )
Location: 157

Page 1
01¢€
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Account:

LOCKHEED ANALYTICAL SERVICES

LOGIN CHAIN OF CUSTODY REPORT (1nol)

Jul 31 1995, 02:13 pm

Login Number: L5015

596

Bechtel Hanford, Inc. * Richland, WA

Project: BECHTEL-HANFORD Bechtel Hanford Project

27-JUL-95

- 28-AUG-95

L5015-9 BOG866 29-JUL-95
TEMP 2 : '
Location: 157
LL5015~10 BOG3866 . 27=-JUL-95 29-~-JUL-95 28-AU0G~-95
TEMP 2 C
Location: 157
L5015~-11 B0G866 27-JU0L-9% 29-JUL-95 28-AUG-95
TEMP 2
Location: 157
Water 1 S§ C-14 LAL-0Q209 Hold:23-JAN-96
Water 1 S TRITIUM(H3) LAL~0066 Hold:23-JAN-96
L5015-12 BOG867 27-JUL-95 29-JUL-95 28-AUG-95
TEMP 2
Location: 153 .
Filt H20 15 § 6010 ICP METALS Hold:23-JAN-96
L5015-13 REPORT TYPE 29=-JUL-%5 29~JUL-95 28-AUG~-95
Location:
Water 1 S EDD - DISK DEL.
Water 1 S INORG TYPE 4A RPT
Water 1 S RAD RPT TYPE 4F
* Eepof% 47?6 CuQ§3CJ-
Page 2
Signature: Y
i
Date: #-3/(.9%

C 1345



@QﬁJffﬁch
ILOCKHEED ANALYTICAL SERVICES
I.OGIN CHAIN OF CUSTODY REPORT (lnol)
Jul 31 1995 08:42 anm

Login Number: L5015

Account: 596 Bechtel Hanford, Inc. * Rlchland WA
9? Project. BECHTEL~HANFORD Bechtel Hanford Pro;ect

L5015-1" 5 29-JUL-95 ' . . 28-AUG-95
TEMP 2
Iocation: 157
Water 1 S SCREENING
L5015-2 ... BOG86E, 35 29~JUL~95. . . 28=-AUG~95
TEMP 2 ) . .
Location: RAD156-05
Water 1l S 6010 ICP METAILS Hold:23-~-JAN-96
LSQLS=3, il by .-BDG86E. ~JUL~-9%5 29-JUL~95 .- 28-AUG-95
TEMP 2
Location: RAD156-05 . ‘
Water 1 5 300.0 CHLORIDE Hold:24-AUG~95
Water l S5 300.0 FLUCRIDE Hold:24-AUG-95
Water 1 & 300.0 NITRATE Hold:29-JUL-95
Water 1l S8 300.0 NITRITE Hold:29-JUL-95
Water 1l S 300.0 PHOSPHATE Hold:29-JUL-95
Water l S 300.0 SULFATE Hold:24-AUG-95
L5015~4;}-33Vv7l “'BOG86§ ‘.,ngfgugfggn 28-AUG~95
TEMP 2
Location: 133
Water 1 S 180.1 TURBIDITY Hold:29-JUL-95
L5015<5 "+ ' ' BOG8EE" /28~-AUG-95
TEMP 2 - i
Location: 157 ]
- Water 1l S GAMMA SPEC ILAL-0063 Hold:23-JaAN-96
Water 1 S GR ALP/BETA LAL-0060 Hold:23-JAN-S56
Water l § SR-90 LAL-0196 Hold:23-JAN-96
Water 1l S U-ISOTOPIC LAL-0108 Hold:23-JAN-96
L5015-6" .. .BOG8EE =95 29-JUL~95 . -28-AUG~95
TEMP 2 T
Location: 157
LSQL5=7: i wg’fei o EQGBGG 5. 29=JUL~95" . . 28-AUG~95
TEMP 2
Location: 157
L5QLG=8. Jhi U e +BOGBEE 28-AUG-95
TEMP 2
Location: 157
Page 1
01¢
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LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1no01l)
Jul 31 1995, 08:42 am

Login Number: L5015
Account: 596 A Bechtel Hanford, Inc. * Rlchland WA
Progect BECHTEL-HANFORD Bechtel Hanford Project

i
i

L50L5=9 " .. .. BOGBE6 . W 27-JUL=95 29-JUL-95 = 28-AUG-95
TEMP 2 . R a

Location: 157

LS015%10 "' i ... ... BOG8E6 . 29~JUL-95  28-AUG-95
TEMP 2 . | .

Location: 157

L5015-11 "+ .. ' . 'BOG866 95 29~JUL-95 28-AUG-95
TEMP 2

Location: 157

Water 1 S C-14 LAL-Q209 Hold:23-JAN-96

Water 1 S TRITIUM(H3) LAL—-0066 Hold:23-JAN-96

L50I8-12 .. " BOG867 Lo 27=JUL~95 - 29~JUL-95 28-AUG~95
TEMP 2

Location: RAD156-05

Filt H20 15 § 6010 ICP METALS Hold:23-~JAN-96

L5015=13 , .. ' REPORT TYPE = . ..i.-.4:29=JUL=95 29~JUL-95 28-AUG-95
Location:

Water 1 S EDD - DISK DEL.

Water 1 S INORG TYPE 2 RPT

Water 1l S RAD RPT TYPE 2

*PIOJCC‘!‘ Cfncmj.ec{ -F('orv\ Wes“l'\f\i)lnduse |—4‘{ir\‘p-(:(5( "!"r./
Rechiel HLU'\FL A PEP- cCoC.

Page 2
Signature:

Date:




LOCKHEED ANALYTICAI, SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1nol)
Jul 29 1995, 11:27 am

Login Number: 15015
Account: 512 Westlnghouse Hanford Co. * Richland, WA
Project: WESTINGHOUSE-HANFORD Westlnghouse Hanford Project (Richland, WA)

Location: 157 : ’
Water 1 S SQREENING : Hold:23~JAN-96

Location: 157 '
6010 ICP METALS Hold:23-TJAN-96

Water

L5015~3! =JUT=S 28=AUG-95
TEMP 2 | .

Location: 157 '

Water 1l S 300.0 CHLORIDE Hold:24-AUG-95

Water l S 300.0 FLUORIDE Hold:24-AUG-95

Water 1 S8 300.0 NITRATE Hold:29=-JUL-95

Water 1 S 300.0 NITRITE Hold:29-JUL-95

Water 1l 8§ 300.0 PHOSPHATE " Hold:29-JUL-95

Water 1l S 300.0 SULFATE Hold:24-AUG-95

L5015 28 ~AUG-95

TEMP
Location: .
Water 1l S 180.1 TURBIDITY

;28+AUG-25

Location: 157

Water 1 S GAMMA SPEC LAL-0063 Held:23-JAN-96
Water 1 &8 GR ALP/BETA LAL-0060 Hold:23-JAN-96
Water 1 S SR=-90 LAL-0196 Hold:23~JAN-96
Water 1 S U-ISOTOPIC LAL-0108 Hold:23-JAN-986

5015 28~AlUG~95
TEMP 2
Location: 157

Location: 157

- Location: 157 -

Page 1
02¢
0729590



LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1lnoO1l)
Jul 29 1995, 11:27 am

Login Number: L5015

Account: 512 Westinghouse Hanford Co.

* Richland, WA

Project: WESTINGHOUSE-HANFORD Westlnghouse Hanford Project (Richland WA)

35015:§f§fﬁiﬂﬁ

TEMP 2

Location: 157

L5015=10. """ 5., 29-JUL~95 ..
TEMP 2

Location: 157

L5015=11 . - .. BOG8es T =95 29+JUL=95 .
TEMP 2 ’
Location: 157

Waterx 1 S C-14 LAL-0209 Hold:23-JAN-S96

Water 1 S TRITIUM{(H3) LAL-0066 Hold:23-JAN-96

LEOLS=127. .0 "0 ) 'BOGBET -y 5., 29~JUL-95 ..
TEMP 2

Location: 187

Filt H20 15 5 6010 ICP METALS Hold:23-JAN-96

L5015<13 ,, ¥ =95 29-JUL-95
Location:

Water 1 S8 EDD - DISK DEL.

Water 1l S INORG TYPE 2 RPT

Water 1 S RAD RPT TYPE 2

' 28-AUG-95

. 28=AUG-95

Z8-AUG-95

. 28-AUG-95

éage 2

Signatures:

Date:




Page of __1
Bechtel Hanford, Inc. - 50 ) 5 CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST .
Data Turnaround g
a 1 Priori
Collector - Company Contact Telephone n :"o Z
=<~ Qt R. E. Peterson (509) 372-9638 orm
Project Designation Sampling Location SAF No.
100-KR-4 Groundwater Sampling - Round 8 100K R95-069
lce Chest No. - ] Field Logbook No. Method of Shipment - P
) - F‘g,ap' / ) EFL- Jo%s Federal Express \@,"}1.1.44"
Shipped To Offsite Property No.Gw Bill of Lading/Air Bill No.
Lockheed L §1M Was-0 'OQ.OCI-‘J =N 0 21‘-70‘1635 937
Possible Sample Hazards/Remarks .
: Preservation HNO, |Cool 4°C | Cool 4°C§ HNO, | Cod! 4°C| Cool 4°C HNO,
Type of Container | ¢ G PIG PIG G P/G G
C No. of Containar{s} 1 1 1 & 1 1 - 1
Special Handling and/for Storage Volume .
Maintain samples between 2°C and-6°C. soo0mL | S00mL | 250mL iL 1w 20mt 500ml
‘ . Anions (IC} . Gross Tritium Aotvi
ICP . Turbidit . | Aglvity icp
- MataI'; - &; u,',:o" Y g?:::'a ta c14 Scan Metals -
. NO,, ate,
SAMPLE ANALYSIS , TAL o, U-234/235 TAL
3. {Unfilter- 1238, 8r- {Filtered)
\> 20782 ad} 50, Gemma ,
Sample No, ' Matrix" Date Samplad '\ime Sampled R AT ke S
B0G8ss w looves | 2972 |0 1 v |
- I M ..:
BOG867 w 79775 e %% bt

NhCh L0220

Matrin®
SignfPrint Names SPECIAL INSTRUCTIONS "
<1 S =
Eﬁemma Re By Se  Date/Time /?/ s Sampls analysis for phosphate, nitrate, and nitrite by EPA 300. 0; and turbidity ;E): w
Y ‘4 / . 72755 by EPA 180.1 is heing requested for information only. The ERC Contractor 5L - Siudge
eceived By DaterTime acknowledges that the 48-hour holding time will not be met. :}V - ‘g;l‘m
A = Aj
A Ths Activity Scan is for all sampfe numbers listed on this chain of custody. DS = Dr:rn Solide
Data/Time Received By Date/Time - : DL = Drum Liquids
: W Wor
[Relinquished By Date/Tima Received By Date/Time 1 b’:im-um
N - 1 - X w» Other
LABORATQRY. - R?gedpv ' \ Title Date/Time
A 2PN C ) mubg g# Cw&f‘n Diga ?" - Sz <
' FINAL SAMPLE Disposal Method — Disposed By - ate/Time
DISPOS!TION -




Environmentai ’ , ' )
Restoration E R( : , . Job No. 22192 .
Contractor Team . o o E

" ' Otl:  100-XKR3
Interoffice Memorandum ‘ ‘ o
TO: W. S. Thompson  N3-06 DATE:  Tuly 5, 1995
COFIES:  R. L. Biggerstaff = H4-91 FRoM: S, K. De Me '

' Radiological Controls

N3-06/376-2764
svwecr: 1995 Round 8 sampling for 100-KR-4

There is no need to perform total activities prior to off51te shipment to NRC licensed labs of
samples taken from the aftached list of wells.

All wells listed in the attachment were reviewed for radiological content. No well listed has a 8
activity in excess of 100,000 pCi/l (<.1 uCi/sample based on a 1 liter sample size) nor any «
activity in excess of 10,000 pCi/l (<.01 uCi/l based on a 1 liter sample). All wells show
activities < 2,000 pCi/gm (< 2 nCi/gm D.O.T. limit). The highest activity in recent samples is
1 56 E6 pCl/I B(H?) and 150 pCi/l a.

Radlologlcal monitoring dunng sampling will only be reqmred if the wells are located in

radiological areas or if the wells themselves are labeled with radiological stickers.
Monritoring requirements for down hole work such as pump removal will be determmed based on

the mstory of each well on a case by case basis.

skd

022



Page 2

100-KR-4 GROUNDWATER SAMPLING ROUND 8

199-K-11
199-K-13
199-K-18
199-K-19
199-K-20
199-K-21
199-K-22
199-K-23

" 199-K-27

199-K-30
199-K-31

199-K-32A

199-K-32B

199-K-33

199-K-34

199-K-35

199-K-36

199-K-37

199-K-106A

199-K-107A

199-K-108A | |

199-K-109A X
199-K-110A | |
199-K-111A

699-70-68

699-73-61

699-78-62

024
. | F TS0




- WHU-50W-93-0003

Revision 4

SAMPLE CHECK-IN LIST |
Date/Time Received: ?—;9-9(//9;,5',,\ | - SDG#: o
Work Order Number: : . SAF £ R GSpEY -
Shipping Container ID: £/2¢ —/"S-00/  Chain of Custody # —FFSTugF—7 o
1.  Custody Seals on shipping container intact? . . Yes [« o | [ ;s‘%i
2.  Custody Seals dated and signed? © Yes [x] No [}
3. Sample temperature _ . Q CCD._ |
4. Vermicul‘it-e/packing materials is Wet [] Dry ]
5. Each sampie is in ; plastic bag? ‘fes [] N [K]
6. Samﬁ]e holding times exceeded? . Yes fx] No []

7. Samples have: :
tape hazard Tabels
3_ custody seals appropriate sample labels

Samples artia: d‘ dits Jeaki
%X __in good condition eaking
broken ) have air bubbles

9. Is the information on the COC and Sample bottles in agreement?

Yes{x] No [}
Notes:
Sample Custodian/!.abor‘atory: é ﬂ v )q”;: gZocf@ p Date:_ 209 @5;/9.,5._&1
Telephoned To: | On By
33

02¢r
~72G59C
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LOCKHEED MARTIN

Sample Login -
Login Review Checklist

Lot Number / S/

The login review should be conducted by that person logging in the samples as well as a peer. Please use this checklist to ensure ’
that such reviews occur in a uniform basis. Please sign and date below to venfy that a login review has occurred, This checklist

shoulid be affixed to each login package prior to dxstnbuuon

For effective login review, at a minimum, five reports form the logm process are required. These are the COC (or equivalent),
the login COC report, the sample summary report, the sample receiving checklist, and the login quotation. Before beginning
review, ensure that these five components are available. Jobs with single component samples, the sample summary report may
be omitted.

SAMPLE SUMMARY REPORT YES NO N/A Comment
1. Are all sample ID’s correct? X |

2.—Are all samples present? X

3. Are all matrices indicated correctly? X

4. Are all analyses on the COC logged in for the
appropriate samples? \(

5. Are all analyses logged in for the correct container?

6. Are samples logged in according to LAS batching
procedures? ‘ X

LOGIN CHAIN OF CUSTODY YES NO N/A Comment

. 1. Are the collect, receive, and due dates correct
for every sample? o LR

2. Have all appropriate comments been indicated in
the comment section? .- v

sMLEMMJﬁ_' YES NO NA Comment

1. Are all dlscrepanmes between the COC and the login .
noted (if apphcable)‘? : ) X

o - g, 02¢
g)&yg&b 2-Q7-95" Aﬁk@m& 2 -7 -9
primary review sifnature . date secondary review signature , date C{ D,q Cﬂ

OT2



Lockheed Analytical Services
Sample Receiving Checklist
Clicat Name: 4. € -

£OOLER CONDITION
Temperature of cooler upos-:-ncdpt: :

Job No. Lkgo IS

Page 1 of

{Cooler 1D: 2, £

temperature of temp, blank upon recelpt:

No

* Comments/Discrepancics

custody scals intact

chain of custody present

blue ice (or equiv.) present/frozen

rad survey completed

<k (ki [

|SAMPLE CONDITION UPON RECEIFT

* Commenta/Discrepancics

elt bottfes labeled

samples intact

proper container used for sample type

sample volume sufficient for analysis

proper pres. indicated on the COC

X ¢ T IK b ;

VOA's contain headspace

are samples bi~phasie (if so, indicate sample 1D'S):

MISCELLANEOUS ITEMS

Yes

samples with short holding times

samples to subcontract

£5

49,

ADDITIONAL COMMENTS/DISCREPANCIES

A a (O

Completed by / date: 'f‘/@j/ly (ST

e T AR A

Seat to the client (d.-wﬁlﬁals):

*¢ Clicat's signature upon receipt:

j!{ -wmmwmmmm vis fcaimills to &W_ﬁkﬂ@ﬁ!-ﬂ“ F

A

érsioh 2.0 (11/11/94)

‘(gmv-mu.mmddwwmw
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Lockhead Analytical Laboratory
SAMPLE SUMMARY REPORT (suOZ)
Westinghouse Hanford Co. * Richland, WA

.%a;& é'«'

. _
-

i
Hei i 3

R §'
e

BOGB66 L5015-1 . . Water - SCREENING

L5015-2 . . Mater 6010 ICP METALS.
L5015-3 Water 300.0 CHLORIDE
£5015-3 Water -~ 300.0 FLUORIDE
L5015-3 ‘Water 300.0 NITRATE
L5015-3 : ~ Water 300.0 NITRITE
L5015-3 ' ' Water 300.0 PHOSPHATE
L5015-3 : Water 300.0 SULFATE
L5015-4 ~ lWater 180.1 TURBIDITY
L5015-5 Water - GAMMA SPEC LAL-0
L5015~5 Water GR ALP/BETA LAL-
L5015-5 . Water SR-90 LAL-0196
L5015~5 : Water U-ISOTOPIC LAL-0
L5015-11 Water C-14 LAL-0209
L5015-11 . MWater TRITIUM(H3) LAL-(
B0G867 L5015-12 : Filt H20 6010 ICP METALS
REPORT TYPE 15015-13 Water EDD - DISK DEL.
L5015-13 Water INORG TYPE 2 RPT
L5015-13 Water RAD RPT TYPE 2
02¢

O736G59(¢




Lockheed Analytical Laboratory

Nonmetals Analytical Data
Technical Review Checklist

(Analyst)
Analyst Name (Print): ﬁmu : \.mcLs L Analysis Data: o1l24| 9¢ T 081 /o
] e
Client(s) Name:  (WesTustepome:  tHarees LAL Batch ID: 729-uy
Method No: 200.©  Awies § 8= £~ p-phrspharie Instrument: \( -sys {57
__ g _ ' yr B/2)95 il
Dascription o , Yos | No | Commsents n
Completeness Review ' : v
1. Was required method/SOP foliowed?
2.  Are all raw data available and labeled properly {e.g., ~
* methods used, units, sample IDs, dilution factors, reruns)?
3.  Are all nonconformities in the raw data noted and/or —
= explained? ‘
4. Were all the client samples analyzed for all constituents -
and QC as specified on the LAL Bench Sheets? ,
i -AL, ~N And O
Data Quality Assessment ol % A, M i'_; ,.ww;:’ a/rff
5. Were samples properly preserved and analyzed within the v X rece /vesl ;"7’ S v “
method-specified holding time? /9"5‘“"' /7T,
6. Are instrument calibration criteria met? d
7.  Areinitial and continuing calibration verification data v _
{bracketing the samples of interest) within criteria?
‘8.  Are bracketing initial and continuing calibration blank data -
within criteria? ’
9.  Are matrix spike and/or matrix spike duplicate (if required) |
recovery data within criteria?
113
* 10. Are method blank data within criteria? -
11. Are duplicate precision data within criteria? -
12. Are laboratory cantrc! sample data within criteria? v
13. Has spike .yerificatioh been performed adequately? e LAL ID(s): VP Initials:
— . lsos-3 %
R A RS
14. Has the status been updated in the ACS? v’ -

Notes and comments:

1 cortify, to the bast of my knowledgs, that the data are accoptable and in compliance with the lahoratory policies and
cliant requosts, excopt as notad above,

PA‘S\ oxlez (7= | // /L' ?/é / 95‘0 oz

NAnaivst's Signatura/Date /" Secondary Reviewer's Initials/Data

E P




L.ab Name: L.A.S.

SW - B46

1 . "CLIENT ID NO.
INORGANIC ANALYSES DATA SHEET : )

BOG867

Lab Code: LOCK___

Contract:_HANFORD

‘Case No.: 729WHD SAS No.: SDG No.: L5015F.

Matrix (soil/water): WATER . Lab Sample.ID: L5015-12.
Level (low/med): LOW_ Date Received: 07/29/95
% Solids: 0. )

Concentration Units (ug/L or mg/Kg dry weight).: UG/L_

CAS No.- Analyte |Concentration|C{  Q M
7429-90-5 |Aluminum_ 38.7|B T_
7440-36-0 |Antimony 58.0|U P_
7440-38-2 |Arsenic___ 98.0|U P
7440-39-3 |Barium 33.9(B P_
7440-41-7 |Beryllium 1.0{U P_
7440-43-9 |Cadmium___ 5.0(U P

- 7440-70-2 |Calecium__ 52600|_|_E P_
7440-47-3 [Chromium_ 33.2| P_
7440-48-4 [Cobalt 6.0{U0 P_
7440-50-8 |Copper 3.040 b
7439-85-6 |Iron 13.5|B P
7439-92-1 {Lead 56.0|U P
7439-95-4 |{Magnesium 5950 P_
7439-96-5 [Manganese 2.0|1U0 P_
7440-02-0 |Nickel 15.0|U0 b
7440-09-7 |Potassium 24301|B P
7782-49-2 {Selenium_ 87.0|U P
7440-22-4 |Silver 4.0(U P_
7440-23-5 |Sodium 7230 _ P_ -
7440-28-0 [(Thallium_ 50.0|0 P
7440-62-2 |Vanadium_ 4.0(U P
7440-66-6 . | Zinc 6.1|B =

Calor Before: Clarity Before: Texture:
Color After: Clarity After: Artifacts:

Comments:

FORM I - IN

17¢



Labh Name:

Lab Code: LOCK__
Matrix (soil/water):

Level (low/med):

% Solids:

(-]

Color Before:

Color After:

Comments:

SW - 846

1 : "CLIENT ID NO.

INORGANIC ANALYSES DATA SHEET

B0OG866

Contraét:‘HANFORD
SAS No.: '

Case No.: 729WHT SDG No.: LS0L5W .-
WATER .- Lab Sample.ID: L5015-2
LOW __ ' Date Received: 07/29/95

0.

Concentration Units (ug/L or mg/kg dry weight).: UG/L_

CAS No.- Analyte |Concentration|C Q M
7429-90-5 |Aluminum_ 52.2|B P
7440-36-0 |Antimony 58.01U P_
7440-38-2 |Arsenic__ 98.0|U P
7440-39-3 [Barium 31.0{B P_
7440-41-7 |Beryllium 1.0|0f P
7440-43-9 [Cadmium___ 5.0|U p
7440-70-2 |[Calcium __ 45100 _ P_
7440-47-3 |Chromium_ 46.9|_ P_
7440-48-4 |Cobalt 6.01T P
7440-50-8 |Copper 3.0|U0 P
7439-85-6 {Iron 83.0{B P_
7439-92-1 |Lead 56.0{(U0 PV
7439-95-4 'Magnesium 5280 _ P_
7439-96-5 |Manganese 2.01U 15
7440-02-0 [Nickel 15.0(U P_
7440-09-7 |Potassium 2210(B P
7782-49-2 |Selenium_ 87.0(U P_
7440-22-4 |Silver 4.010 P_
7440-23-5 |Sodium 6700 _ P -
7440-28-0 |Thallium 50.0{0 P
7440-62-2 [Vanadium_ 4.0l0 P
7440-66-6 .|Zinc 7.2|B P
COLORLESS Clarity Before: CLEAR_ Texture:
COLORLESS Clarity After: CLEAR_ Artifacts:

FORM I - IN

131



Nonmetals Analytical Data
Technical Review Checkllst

(Analyst)

- L.ocKkneea Analyucal Laboraiory

Completeness Review )
1.  Was requirad method/SOP followed? X
2.  Are all raw data available and labeled properly (e.g.,
methods used, units, sampie 1Ds, dilution factors, reruns)? X
3. Are zll nonconformities in the raw data noted and/or
explained? X
4.  Were all the client samples analyzed for all constituents
~ and QC as specified on the LAL Bench Sheets? X
Data Quality Assessment
5. Were samples properly preserved and analyzed within the X
method-specified holding time?
6. Are instrument calibration criteria met? X
7. Are initial and continuing calibration verification data
{bracketing the samples of interest} within criteria? X
B.  Are bracketing initial and continuing calibration blank data
within criteria? X -
9.  Are matrix spike and/or matrix splke duplicate (if required)
recovery data within criteria? X
10. Are method blank data within criteria? X
11. Are duplicate precision data within criteria? X
12. . Are laboratory control sample data within criteria? X
13. Has spike verification been performed adequately? LAL ID(s): SVP [nitials:
, X L5015-4
14. Has the ststus been updated in the ACS? X

Notes and comments:

cu.w».wa. ?-:w:-'qm

R -:mww 13:9;903;'1""3?‘*"‘
Q{ (\4‘4‘.

P %M) -3/~

Analyst'd Signature/Date

Revisad 06-02-04

.

-

Setondary Reviewer's Initials/Date

144

H:\Ganaral\GA\datechek.ino



Lockheed Analytical Laboratory o,

L Metals Analytical Data
Technical Review Chaeckiist g
(Analyst) . :
Analyst Name (Print}:  etfrey Lindnsr Method: cie /s0i0"
Batch Number Client Name | Code Comments Bench Sheet ACS
- , included YN ucdated YN
727 NYP LA 2 Perarvpment 1%pun, Copatete X~ . . "l'g_e b Ve
729 T Westinaghevga Janfad | & rm, Postial |, Reswalysisc req'd for Sp . _yo o Neo '
729 WHD v e, * u A e

10 Prap Blank data was not within critaria
1 Laboratory Control Sample was not within cmarla
12 Duplicate Precision was not met
13 Matrix Spike recovery was not within criteria
R ___90 Other
Dascription Yes No Comments
Complatenass Review
1. ' Waere the standard operating proceduras (SOP} followed? /
2. Are all raw data available and labeled properly {s.g., methods used, f
: unita, sample |Ds, dilution factors, reruns)?
2. Are all abnormalities in the raw data noted and/or axplainad? Vi
4, Wears all the client samples anaiyzad for all constituents and QC as
specified on the LAL Bench Sheets? /
Data Quality Assessmant
a. Was the sampis properly prasarved and analyzed within the method- J

specifiad holding time?

6. Ware the instrument calibration criteria met?

7. Are the initial and continuing calibration verification samples data J/ 128 pailed for Sb.

bracksting the sampias of interast within critaria?

Y

8, Are the brackating lmid and continuing calibration blank data within /
critaria?

9. For ICP Only: Anﬁn intarfarance chuck ntandard recovary data within Vs

critaria? -
: Ramrt Sk fm Fraca oo

Notes and comments: ..

1 certify, to b‘nbutafmylmowfcd.nl, that rlndlm are acceptable and in compliance with the lsboratory policies and cent requasts,
" excapt as noted sbove.

e e ">
v Analyst Signatura/Date




| REVIEWER: ___ DATE:

M - 1
1
- -‘ ) "

| rlockheed
ICP RUN-LOG -
Date: 04 Aug 95 , . Start Time: __6ieT
Analyst: _Tetirey Lindner | - End Time: ___z0:33 |
Sensitivity Check (10 ppm Mn / 10 ppm Cu): 2.47
ICP File Folder: ___m_,_mp

{ 727 NY P 1 run, cmﬂtic,
" 72q_|£!-\"l' ‘6 Lyryy PI:H"\'I'E\ . Reanalyele r:g‘é £2£ sh.
" J2a wWdD 19 0w,

ANALYST: _ et DATE: D¢ fivg S5

The sample loading &'.m are kept in a 3-ving binder next o the instrument and will be bound as needed.

LAL-95-LOG-0733

p 000176
age

20¢



] - r
v .

ICP RUN LOG - OC

REFERENCE PAGE

" 07 ..

SOURCE LOT NUMBER | PREPARATION | EXPIRATION |
. . DATE DATE .
—_—  —  — —————— _> =t

" ICcv " NIST Ztnsssante Vcnfmi:;l Se6E A I/7/9E __teff9F
MICV " ST ssersaqr 7/:4) o 9l1/5€
CRI " lnsogenie Ventvrey 9548 ,flzéﬁf /¢ /96
ICSA " » QIPIser7 L - /1 /96
ICSAB - | ' L 900/0 75433 = ¥lil95
STD A .  osre 213098 9/1 /95
H STD B  a V5073943 Tlelpe /1795
# 2al geucca
. " SPIKE A 1, scnic Ventores 9589 3/1c/9s 9 t/95
SPIKE B |l p\..... Chrem Rsscc. Fi01€ 76027 - 2/36/9¢
SPIKE C I}, conie eutores 95cEY 313095 ufe/os
| AFCT Side L $5/23 5/3/95 v/i/98
TELP Sevker. “ n 95¢/8 £/28 /95 /1/9% “ _
| |
Page prepared by: /g(—-ag;:\ Date: ___czpocgs.
Reviewer: _ Date:
LAL-95-LOG-0733
000307 ...
Page 207




LOCKHEED ANALYTICAL SERVICES
RAD DATA REPORT (ra01)
Bechtel Hanford, Inc. * Richland, WA

Bechtel Hanford Project (Project BECHTEL-HANFORD}

Client Sample 1D: BOGB&S - LAL Sample ID: LS015-5

Date Collected: 27-JUL-95 : Date Received: 29-JUL-95

Matrix: - Water . Login Number: L5015
Constituent oo o o Amatyzed ' UBatéh i TwAetiviEy | Biver 1. MBA. .. Datadual - Units
Ac-228(Ra-228) 07-AUG-95 GAMMA SPEC LAL-0063_25798 -20. 16. 39, . pCi/L
Co-58 07-AUG-95 GAMMA SPEC LAL-0063_25798 2.6 5.8 7.4 pCi/L
Co-560 07-AUG-95 GAMMA SPEC LAL-0063_25798 -2.0 3.0 10. pCi/A
Cs-137 07-AUG-95 GAMMA SPEC LAL-0063_25798 2.9 5.8 7.3 pCi/L
Eu-152 07-AUG-95 GAMMA SPEC LAL-0063_25798 -4, 11. 46. pCi/L
Eu-154 : 07-AUG-95 GAMMA SPEC LAL-0063_25798 0 12. 38. pCi/L
Eu-155 07-AUG-95 GAMMA SPEC LAL-0063_25798 -7.0 6.4 18, pCi/L
Fe-59 07-AUG-95 GAMMA SPEC LAL'0063_25798 -2.9 6.2 21. pCisL
pPh-212 07-AUG-95 GAMMA SPEC LAL-0062_25798 6.5 9.7 14. pCi/L
Pb-214(Ra-226) 07-AUG-95 GAMMA, SPEC LAL-0063_25798 6. 12, 18. pCi/L
Ra-226(GAMMA) 07-AUG-95 GAMMA SPEC LAL-0063_25798 -150 110 170 pCi/L
Ru-106 07-AUG-95 GAMMA SPEC LAL-D0A3_25798 -6, 39, &9. pCi/sL
U-235(GAMMA) ' 07-AUG-95 GAMMA SPEC LAL-0063_25798 8. 27. 40. _pCi/L
Gross Alpha 22-AUG-95 GR ALP/BETA LAL-0060_ 25854 0.8 1.2 2.0 pCi /L
Gross Beta 22-AUG-95 GR ALP/SETA LAL-0060_25854 11.4 2.0 2.2 pCi/L
Total radic-strontium 23-AUG-95 SR-90 LAL-01596_25855 1.15 G.44 0.67 pCi/L
U-233/4 . 29-AUG-95 U-1SOTOPIC LAL-0108 25719 0.89 .23 0.13 pCi/L
U-235 29-AUG-95 U-1SOTOPIC LAL-0108_26719 0.055 0.085 0.13 pCi/L
u-238 29-AUG-95 U-ISOTOPIC LAL-0108_26719 0.66 0.20 0.13 pCi/L

Page 2




LOCKHEED AMALYTICAL SERVICES
RAD DATA REPORT (ra01) ' . .
Bechtel Hanford, Inc. * Richland, WA

Bechtel Hanford Project (Project BECHTEL-HANFORD),

Client Sample ID: BOGBG&6 S LAL Sample 1D: L5015-11
Date Collected: 27-JUL-95 o Date Received: 29-JUL-95 .~
Matrix: Water . : Login Number: L5015
Conatituent o pnabyzed " Batoh 07 ‘::A_g:t,ivitt']f"'ﬁ"_?&"’rﬁzﬁ"ﬁif’? MR T DataQual C Units
c-14 26-AUG-95 C-14 LAL-0209_26505 . 22. 12. pCi/L
H-3 24-AUG-95  TRITIUMCH3) LAL-0066_25853 2850 430 260 . pCisL
3931

"Page 3



94 . Notebook No. __Q_ﬂ
'PROJECT CV‘O,S.S A{le[/ge (4 / C S ConttnuedFrom.Pa’ge_______

O O T O B R B PR B Y B Y B A
SECONDARY / WORKING LEVE L
- | STANDARD DILUTION RECORD

i~ - o e 44;«

! - — ‘

- Isotope: | Am-241 44 S.¥-70

" ] From NIST traceable standard?: Yo - : l

I~ . : D24l FPL — 3E3—)0o-) 1
Vendor or Certificate I.D. # of parent standard: ﬁ, P MNZIST SEH 49126 l

i S Am-241 G- 0225 Co-] H

I Diluted source logbook 1.D. £/ . : Ch =90  Gj-6225 =352 ]

- | Balance verification?: | ' Ve -

" | Diluent used: 0.l N HNos i

i ’ 0: / /U H’U 03 + 4/2;-1@5}»0(’01)14-& 7
L 0 pu—
| | "Density of diluent (g/ml): yoy : _
. A =241 Jyog /b
1a. Parent standard activity: : 5, =90 [ 00030 fml o 871 /55 _
Am-241 0.5 WG N
1b. Amount of standard transferred: 3 N ye o+ " -
Yc. Total amount of dilution: - < 00 . L. 7]
e PP ) Ang—2 yt 1.31 r&,/m A =
3d. Activity of dilution [a*b/c): SAY-go 6,03C Al o 8/ /55
- ’ LD 2 A VY
.  Dilution logbook L.D. #: G2—0641%- 94 -
Prepared by: ng m_ -' Preparation date: g VA S5, 7]
: . RO ) )
Reviewed by: . o Ayza) u') mAe . Reviewdate: 2~ ,o_v.¢ a
g 6 _
1 *If the diluent semains unchanged from the diluent uﬂ for the dilution source, then a weight dilution of a volume unit source ¢an be performed withouts [I
i density conversion. Ifthe diluent changes, & weighted proportion density conversion is necessary. .
, ) LAL-91-SOP-0174
AU AU N S R O N U 1O U N A SO S T Y T T bt
) Co ) ' ! Aead and Understood By 7 1 1
Y S Il 2/cr
L //‘ -‘S7i§ned ‘ Date Signed ' Date



Sl Ld e Jesat e de g Gaa5 ¢ -1 ARBE3p

CERTIFICATE OF CALIBRATION
ALPHA STANDARD SOLUTION

'Radionuclide Am-241 ) Customer: LOCKHEED ENGINEERING & SCIENCES Co.
Half Life: 432.7 + 0.5 years ?.Q.No.: ' 06LAB1245 A
Cataiog No.: 7241 Reference Date: November | 1991 12:00 PST.
Source No.: 388-100-1 Contained Radiosctivity: - 0997 -
Description of Solution . ' : '
a. Mass of solution: 5.0007
b. Chemical form: . AmC13 in 0.5N HC1
¢. Carrier content: None added
d. Density: L0077 sram/al @ 20°C.
Radici - . )
None detectad
Radioactive Deughiers
None detected
Radiconclide C trat
0.1954

#Cu/ grunt.
Method of Calibration
Weighed aliquots of the solution were assayed using a liquid scintillation counter.

Uncertainty of Measarement

a. Systematic uncertainty in instrument calibration: +2.0%
b. Random uncertainty in aszay: +0.7%
¢. Random uncestainty in weighing(s): +0.0%
d. Total uncertainty at the 99% confidencs level: +2.7%
NIST Traceahility .
This calibration is implicitly tracesble to the National Institute of Standards and Technology.
Noies

1. Nuclesr dais were taken from "Table of Isotopes®, Seventh Edition, edited by Virginis S. Shirley.

2. IPL participates in an NIST measurement assurance program to establish and maintain implicit
traceability for a aumber of nuclides, based on the blind assay(and later NIST certification) of Standard
Reference Materials. (As in NRC Regulatory Guide 4.15)

18) 843 - 7000

o %AI.II‘Y;; CONTROL
1300 No. Keyscms Stroet., 712
Barbask, Califorsia 91504 . o
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NOTES
M Approximately five milliliters of solution. Ampoule specifications:
body diameter 16.5 = 0.5 mm

wall thickness 0.60 £ 0.04 mm
barium content less than 2.5 percent
lead oxide content ~ less than 0.02 percent
. other heavy elements trace quantities '

@ Solution density is 1.014. & 0.002 g/mL at 21.5 °C.

The averall uncertainty was formed by taking three times the quadratic combination of
standard deviations of the mean, or approximations thereof, for the following:

a) liquid-scintillation measurements - 0.01 percent
b) gravimetric measurements 0.05 percent
c) dead time 0.10 percent
d) background 0.01 percent
¢) detection efficiency 0.30 percent
f) decay-scheme data 0.10 percent
g) half life © 0.01 percent
h) radionuclidic impurities 0.10 percent

@ The limit of detection for photon-emitting impurities is:
0.01 y s''g" between 50 and 1900 keV.
& The limit of detection for alpha-particlé-emitting impurities is:
0.05 a s'g.
@ NCRP Report No. 58, 2nd Edition, February 1985, p. 365.

. For further information please contact Dr. Larry Lucas at (301) 975-5546.

- 4919-G



NOTES ON THE USE
" OF ]
STANDARD REFERENCE MATERIAL 4919G, STRONTIUM-%0

The activity of the strontium-90 in the ampoule is given per gram of solution. If transfers are mac:
by volume, the density given on the certificate can be used to compute the activity per unit volume.
The activity given is the strontium-90 activity only. Because the strontium-90 is in equilibrium with

its yttrium-90 daughter, which is also a beta-particie emitter, the activity given should be doubled to
get the corresponding total beta-particle-emission rate. C

If the solution is to be used for making quantitative sources, it should be kept tightly sealed so that
evaporation, and the consequent chiange in the radioactivity concentration, is minimized. Glass
containers are best for storage.

Dilute solutions of strontium-90 are often assayed by liquid-scintillation counting. We recommend
that carrier sofution containing approximately 1 mg of non-radioactive strontium be added first to
the tiquid-scintillation cocktail. We typically use a carrier solution containing 4 mg of strontium per
mL of 0.5- molar hydrochloric acid. When 0.25 mL of this solution is added to 10 mL of emulsion-
type liquid-scintillation cocktail, the resuiting 1 mg of strontium per vial is generally sufficient to
prevent the radioactive strontium-90 from plating out on the vial walls, A set of liquid-scintillation
vials that cover a range of sample-solution masses shouid be prepared and monitored over several
days to ensure that the efficiency is constant. ' ’

The beta-particle counting efficiency will be somewhat less than unity. A correction for the loss of
low-energy beta particies can be computed using the integral-discriminator-extrapolation technique
(G. Goldstein, Nucleonics 23 (1965) 67) or using the liquid-scintillation efficiency-tracing technique
with tritium (B.M. Coursey et al, Int. J. Radiat. Isotopes 37 (1986) 403). .

The activity concentration given on the certificate is as of 1200 hours Eastern Standard Time,
August 9, 1990. To convert from EST to your local time, the table given below can be used. .

TO CONVERT FROM EST TO:
EDT Add 1 hour
CDT Same as EST
CST. Subtract 1 hour
MET Subtract .1 hour
MST Subtract 2 hours .
PDY Subtract 2 hours
PST Subtract 3 hours
UTC

Add S hours

716
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CERTIFICATE OF CALIBRATION
ALPHA STANDARD SOLUTION

Radioquclids Am-241 Customer: LOCKHEED ENGINEERING & SCIENCES «

Half Life: . 432,7 £ 0.5 years ‘ P.0O.Ne.: ‘ OSLABL245 ,
Clﬂh‘ No.: 7241 Reference Data: NOVM 1 1991 12:00 PIT.
Source No.: 388-100-1 Coatained Radioactivity: 0997 oG,
s. Mass of solution: 5.0007 . _
b. Chemical form: AmCl3 ia O.5N HC1
¢. Carrier content: * Noas sdded ‘
d. Density: . 1.0077 pramioi @ 20°C.
: Nons desected
Radicactive Damgh i
Noos detected
Radi tide C g
0.1994 - T—
Mathod of Calibration :
Wdﬁddhmdhdﬁmm_ydnﬁglmm coumter.
4 Uscortminty of Messvenent
a. Systematic uncertainty in isstrument calibratios: +2.0%
b. Random uncertainty in assay: +0.7%
<. Random wacertainty in weighing(s): +0.0%
d. Total uacectzinty at the 99% comfidence level: +2.7% _
NIST Toceshility ‘
This calibration is implicitly tracesbls 10 the Nations! Institnte of Standards and Techaology.
Nokss ' ‘
1. Nucissr data were takes from "Table of Isotwopes®, Seventh Edition, edited by Virginia 3. Shirley.
N | 2. IPL. pasticipstes ia an NIST cassrement sssursace program 10 establish and meintaia implicit

traceshility for s member of suclides, based on the blind assay(and leter NIST certification) of Standard
 olimspce Materials. (As im NRC Regulatory Guide 4.15)
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U.S. Environmental Protection Agepcy
Environmenta! Monitoring Systems Laboratory-Las Vegas
Nuclear Radiation Assessmant pivision

Calibration Certificate

Description

roncousnsameis [ Strontiom-90 |
Hominsl actvity l 27 I r nano cmﬂ .
Nommail volume E ml1n ampavie/botile ;\umhm 9 4 0 0 3 - 1

Activity of principal ra,diendclide

28.

Measurement

. Actrvity per gram of this solution

| 5.40 || nanoeww} «| strontium-90 i

21 0400 haurs PST an AEEil' 1, 1994

Actvity of daughter radionuciide

The pracipsl activity was sccemganied 81 Lha gueted 1vms by

| 5.40 || nanoewss] rerqam

o the dovgmier nucside | Yt rium-90 )

Totat mass of this solution '

Approximately 5.0 ™™

Mathod of msasuremaent ’

The activity of the primary solution was measured
by liquid scintillation counting.

The activity of the dilution was measured by
liguid scintillation counting.

- Useful Life . ‘ . ) )
Tius redionutiide has decayed through holl ves since ot wot abtewned by EMSL.LV

Wa coommmend that this sshutien sheuld not be used sfter | Augqust 1994 |
This dilution was prepared for the 1994 ASTM

Collaborative Study of a test method for the
determination of Sr-9C in water.

.= 'F'l-'vrsuu 1708 i - - - ' - c .j—',l" S’C ¢




Purity The manufacturer states that activities other than that of the principal nuchde
and of its daughter nuclides, it any, were estimated/known to be,

T L g’:ga‘lht%“ %{ of the principal activity
@ o . !ee::atlht%n % | of the pringipal activity
3 . :::;ﬁ:ﬂ % | of the principat actwvity

The activity of impurity (1) is not (2} is not (3) is not
included in the quoted figures of the principal activity.

Randorn Errors

The pracision of this standard was such that the certified value of the radicactive
concantration of the principal activity had a standard srror (sm) not greater than gl 0.1 %l

(The 99.7% confidence limits are given by t{sm} where t is obtained from the student t factor
for the degree of freedom (n-1)). ,

The maximum uncertainty due to the assessable sysiematic errors (dilution, counting, and
known uncertainty of the standard) is obtained by the separate arithmaetic summaticn of the
positive and negative systematic error (+§ ~ §* ). These have been estimated not 10 exgeed

"'308* or -3.8 %

the overall uncertainty (often called accuracy) is an estimate of the possible divergence of

the quoted result from the true vaiue. it is a combination of random ecror [usrn)] at tha 99.7%
tonfidence limits and the worst case estimate of tha systematic errors ( +5, -4 )

The overall uncertainty is therefore calculated on the basis of + [tism) +3] . - [tsm) +57

andis f+4.0 %]. |- 4.0 %jof the quoted radicactive concentration.

Decay Schemes This standardization is based on the following assumptions of the principte nuclide. its ™~
daughter nuclides and impurities (no allowance for error in thess issumptions or the
assumption of quoted haif-life have been included in the statemem of accuracy sbove).

Strontium-90 decays 100 percent by beta emission to
yttrium-90. Yttrium-90 also decays 100 percent by
beta emission. ‘

Chemical Carrier content per gram of sclution: Other components:
Composition ’ K o
of S:I?nion 30 micrograms strontium 0.1 M HC1
Preservative:
" Remarks

Date Centificate Prepared April 26, 1994

Approvatl Signature

- Revised 1 /84
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mu Los Alamos Technical Associates, Inc.

8633 Gage Bivd. / Kennewick, WA 89336 / Telephons (509) 783-4369 / FAX (609) 783-9561

October 11, 1935
LATA95-198

Ms. Joan Kessner
Bechtel

1022 Lee Boulevard
Richland, WA 99352

Subject: VB404.02, SDG LK5015-LAS

Dear Ms. Kessner:

Attached is the data validation report for analytical results for 100-KR-4
Groundwater Round 8, (SDG LK5015-LAS). The package was received by
Los Alamos Technical Associates on September 21, 1995.

If you have any questions, please feel free to contact me.
Sincerely,

Marsha C. Webb
Deputy Project Manager
Attachment

ce: Jeanette Duncan, CH2M Hill
Don Smith, LATA
VB404.02
MCW/Ib

In



DATA VALIDATION REPORT
for
100-KR-4 GROUNDWATER ROUND 8
Metals Analysis
SDG LK5015-LAS
LATA VB404.02

Bechtel Hanford Inc.

P.O. Box 969
Richland, Washington

October 11, 1995
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100-KR-4 GROUNDWATER ROUND 8
Data Validation Narrative

INTRODUCHION

All samples in Sample Delivery Group (SDG) LK5015-LAS (VB404.02) were validated at level D as
defined in the Data Validation Procedures for Chemical Analysis (WHC-SD-EN-SPP-002, Rev. 2).

The analyses were performed by Lockheed Analytical Services

ANALYSES REQUESTED

See Table 1.

DATA QUALITY OBJECTIVES

Precision: Goals for precision were met with the exception of those items
discussed in the "Qualification Summary Table".

Accuracy: Goals for accuracy were met.

Sample Result Verification: All sample results were supported in the raw data.

Detection Limits: Detection limit goals were met for all sample results as specified
in the Remedial Investigation/Feasibility Study Work Plan for the
100-KR-4 Operable Unit, DOE/RL-90-21, Rev. 0.

Completeness: The data package was 100% complete for all requested analyses.

MAJOR DEFICIENCIES

No major deficiencies were identified during data validation which required qualification of data as
unusable.

MINOR DEFICIENCIES

Minor deficiencies were identified during validation which required qualification of data as estimated.
See the "Qualification Summary Table".

40402MTL.NAR; Printed: 4-Oct-95, 3:22 pm 000002



LATA ID #: VB404.02

Table 1
Chain-of-Custody
Analysis Request

SDG: LK5015-LAS

Analyses Requested

Sample Information
SAMPLE DATE FIELD QC
NO. COLLECTED | MATRIX SAF INFO 1 2
BOGBE6 27-Jul-85 WATER | B95-069 |Split of BOG820 X
BOGB6&7 27-Jul-95 WATER | B85-068 | Split of BOG821 X

Method References:

Analysis

1. ICP Metals-TAL (Unfiltered)
2. ICP Metals-TAL (Filtered)

Printed 10/4/05, 12:11 PM

Method

6010
6010

40402DST.XLS
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WHC 1993, Data Vdlidation Procedures for Chemical Analyses, WHC-SD-EN-SPP-002, Rev. 2,
Westinghouse Hanford Company, Richland, Washington.

DOE 1992, Remedial Investigation/Feasibility Study Work Plan for the 100-KR-4 Operable Unit,
DOE/RL-90-21, Rev. 0, Department of Energy-Hanford, Richland, Washington.

40402MTL.NAR; Printed: 4-Oct-95, 3:22 pm 000004



GLOSSARY OF VALIDATION APPLIED QUALIFIERS (CHEMISTRY)

Qualifiers which may be applied by data validators in compliance with the procedures herein are as
follows.

U-  Indicates the compound or analyte was analyzed for and not detected in the sample. The value
reported is the sample quantitation limit corrected for sample dilution and moisture content by
the laboratory.

UJ-  Indicates the compound or analyte was analyzed for and not detected in the sample. Due to a
QC deficiency identified during data validation, the associated quantitation limit is an estimate,

J- Indicates the compound or analyte was analyzed for and detected. The associated concentration
is an estimate, but the data are usable for decision making purposes.

BJ-  Applied to inorganic analyses only. Indicates the analyte concentration was greater than the IDL
but less than the CRDL and is considered an estimated value.

R-  Indicates the compound or analyte was analyzed for, detected, and due to an identified QC
deficiency the data are unusable.

UR- Indicates the compound or analyte was analyzed for and not detected in the sample.
Additionally, the data are unusable due to an identified QC deficiency.

40402MTL NAR; Printed: 4-Oct-95, 3:22 pm 000005



GLOSSARY OF LABORATORY APPLIED QUALIFIERS

Qualifiers which may be applied by the laboratory in compliance with applicable requirements are as
follows.

Commonly used [aboratory metals (inorganic) qualifiers:

U-

B-

Indicates the analyte was analyzed for but not detected in the sample.
Indicates the analyte concentration is less than the CRDL but greater than the IDL.
Indicates the value reported is estimated due to the presence of interference.

Indicates spiked sample recovery was not within the control limits.

40402MTL.NAR; Printed: 4-Oct-95, 3:22 pm 000006



Qualification Summary Table
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Qualification Summary Table

Inorganics (Metals)

ANALYTE TYPE |[QUALIFIER SAMPLES pQo REASON
AFFECTED

Antimony MINOR uJ BOGBES BLANKS ([Preparation blank value is negative
and outside acceptance criteria.

Iron MINOR U BOG866 BLANKS (Preparation blank value is positive and
outside acceptance criteria.

Thallium MINOR uJ B0OG867 BLANKS (Preparation blank value is negative
and ouiside acceptance criteria.

Potassium MINOR U B0OG866 BOG867 BLANKS [Calibration blank value is positive and

‘ outside acceptance criteria.

Thallium MINCR udJ BOG866 BLANKS [Calibration blank vaiue is negative and
outside acceptance criteria.

Calcium MINOR J BOGB67 PRECISION | Serial dilution percent difference is
outside acceptance criteria and the
sample resuits are greater than 50
times the instrument detection limit.

Comments:

Sample BOG8E6E is a field split of BOGS20 and BOG867 is a field split of BOGS821. The field splits are evailuated in
SDG W0647-QES (VB404.04).

Printed 10/10/95, 4:12 PM
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Data Summary Table
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10/4/95, 12:06 PM

METALS

DATA SUMMARY TABLE

LATA ID#: VB404.02 | HEIS#| BOGB866 BOG867

Date:| 27-Jul-85 27-Jul-95

Matrix:| WATER WATER
Constituent CAS # Units | Results Q | Results Q
Aluminum 7429-90-5] g/l 522| B 38.7] B
Antimony 7440-36-0| pg/L 58.0{ UJ 58.0 U
Arsenic 7440-38-2| pgfl 98.0) U 8.0y U
Barium 7440-39-3| ug/L 31.0| B 33.9| B
Beryllium 7440-41-7| pall 1.0| U 1.0{ U
Cadmium 7440-43-9( o/l 50| U 50/ U
Calcium 7440-702| gl | 45100 52600 J

Chromium 7440-47-3| pg/L 46.9 33.2
Cobalt 7440-48-4 po/L 60 U 6.0 U
Copper 7440-50-8| po/L 3.0l U 3.0l U
Iron 7439-89-6| pail 83.0] U 13.5| B
Lead 7439-92-1| pg/L 56.0| U 56.0| U
Magnesium 7439-95-4 pg/L 5280 5950
Manganese 7439-96-5( pg/L 200 U 20l U
Nickel 7440-02-0} g/l 15.0{ U 15.0| U
Potassium 7440-09-7| pgiL 2210| U | 2430 U
Selenium 7782-49-2| g/l 87.0{ U 87.0| U
Silver 7440-22-4| gL 40{ U 40| U
Sodium 7440-23-5] pg/L 6700 7230
Thallium 7440-28-0| g/l 50.0|Ud| 50.0{UJ
Vanadium 7440-62-2| pg/L 40| U 40| U
Zinc 7440-66-6| g/l 72| B 8.1 B
000010

Shaded areas indicate changes by the validator.
40402DST.XLS, METALS



Sample Results (Form I's)

40402MTLNAR; Printed: 4-Oct-95, 3:22 pm 000011



Lab Name: L.A.S.

Lab Code: LOCK

Case No.: 729WHT

Matrix (soil/water): WATER
Level (low/med): LOW
% Solids:

SW - 84¢

Contract:

SAS No.

.

1
INCRGANIC ANALYSES DATA SHEET

HANFORD

CLIENT ID NO.

BOGB866

SDG No.:

L50L15W

Lab Sample ID: L5015-2

Date Received: 07/29/95

Concentration Units {ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte |Concentration|C Q M
7429-90-5 {Aluminum_ 52.2|B P_
7440-36-0 |Antimony 58.0 B P T
7440-38~2 [Arsenic__ 98.0|U P_
7440-39-3 |Barium 31.0|B P_
7440-41-7 |Beryllium 1.0(U P_
7440-43-9 |Cadmium__ 5.0]U P
7440-70-2 |Calcium__ 45100 _ p_
7440-47-3 |Chromium_ 46.9|_ P
7440-48-4 |Cobalt 6.0|0 P_
7440-50-8 |Copper 3.0|0 P_
7439-89-6 |Iron 83.0|¢ P U
7439-92-1 |Lead 56.0|0U P_
7439-95-4 |Magnesium 5280 _ P_
7439-96-5 [Manganese 2.0(U0 P_
7440-02-0 |Nickel 15.0{U p_
7440-09-7 |Potassium 22101F P_ U
7782-49-~2 |{Selenium_ 87.0(U P_
7440-22-4 |Silver 4.0|0 P_
7440-23-5 |Sodium 6700 P
7440-28-0 |Thallium_ 50.0|F A
7440-62-2 |Vanadium_ 4.0|U =
7440-66-6 |Zinc 7.2|B P_

Color Before: COLORLESS Clarity Before: CLEAR_ Texture:

Coloxr After: COLORLESS Clarity After: CLEAR_ Artifacts:

Comments:

FORM I - IN %M
fo- 7S
000012

BT



SW - 846

1 CLIENT ID NO.
INORGANIC ANALYSES DATA SHEET

B0G867
Lab Name: L.A.S. Contract: HANFORD
Lab Code: LOCK Case No.: 729WHD SAS No.: SDG No.: LS01SF
Matrix (soil/water): WATER Lab Sample ID: L5015-12
Level (low/med) : LOW_ Date Received: 07/29/95
% Solids: 0
Concentration Units (ug/L or wmg/kg dry weight): UG/L_

CAS No. Analyte doncentration C Q M

7429-90-5 |ATuminum_ 38.7|B P_

7440-36-0 |Antimony 58.0|U P_

7440~38-2 |Arsenic 98.01|U P

7440-39-3 [Barium 33.9(B P

7440-41-7 |Beryllium 1.0{U0 P

7440-43-9 |[Cadmium 5.0|U D

7440-70-2 |Calcium__ | 52600| | & Pt

7440-47-3 |{Chromium_ 33.2(° P

7440-48-4 |[Cobalt 6.0|T P~

7440-50-8 |[Copper 3.0(0 P_

7435-89~6 |[Iron 12.5¢B P

7439-92-1 |Lead 56.0|U P

7439-95-4 |Magnesium 5950 b

7439-96-5 |Manganese 2.0(0 P_

7440-02-0 [Nickel 15.0|U P_

7440-09-7 |Potassium 2430|F P/

7782-49-2 |[Selenium_ 87.0|U D

7440-22-4 [Silver 4.0|U0 P_

7440-23-5 |Sodium 7230 P~

7440-28-0 [Thallium_ 50.0|4 P |vT

7440-62-2 ;Vanadium_ 4.0|0 B_

7440-66-6 {Zinc 6.1|B P_
Color Before: Clarity Before: Texture:
Color After: Clarity After: Artifacts:
Comments:

FORM I - 1IN
0455
000013 7%



Checklist

40402MTL.NAR; Printed: 4-Oct-95, 3:22 pm 000014



LATA INORGANIC (METALS)
DATA VALIDATION CHECKLIST

ANALYSES REQU ESTED

VALIDATION
LEVEL: A B c o E
VALIDATION
WHC-CM-5-3, Rev. 0 C-SD-EN-SPP-002, Rev. 2
PROCEDURE: J Rev EI WH P

PROJECT: 100-KR-4 SDG: LK5015-LAS

VALIDATOR: B MORRIS Q?::w\ Al LATA NO: VB404.02 DATE: 4-Oct-95
i

REVIEWER: B SEYMOUR 'y M’l LAB: LAS CASE: N/A

DOE/RL-90-21,
SAF NO: B95-060 QAPP NO: Rev. 0 SAP NO: N/A

IZI ICP Metals E [CP Metals
{Unfiltered) (Filtered)
6010 8010
SAMPLE NO. MATRIX SAMPLE NO, MATRIX
BOGB66 WATER B0G867 WATER

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Is technical verification documentation present?

1s a case narrative present?

...YES,._....NO. ..NIA.. 3

X Qg
X a4

2. HOLDING TIMES YES NO NiA

Are sample holding times acceptable? E D D
See HOLDING TIME SUMMARY form

) YES NO N/A

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS
Were initial calibrations performed on all instruments?

Are initial calibrations acceptable?

Are ICP interference checks acceptable?

Were ICV and CCV checks performed on aill Instruments?
Are ICV and CCV checks acceptable?

Validation calculation checks were performed and are acceptable.

If NO{s) are checked, see CALIBRATION DATA SUMMARY form

40402MTL.XLS, Checklist
PNO-DVF-014, R2 10/4/95, 12:00 PM

000015



LATA INORGANIC (METALS)
DATA VALIDATION CHECKLIST

4. BLANKS YES NO N/A

Were [CB and CCB checks performed for ali applicable analyses? E D I:I
Are ICB and CCB resulis acceptable?

Were preparation blanks analyzed?

L=l
E<ILIx]
LI

Are preparation blank results acceptable?

If NO(s) are checked, see BLANK AND SI\MPLE DATA SUMMARY form

5. ACCURACY

=] 3
L3
LJ$

Were spike samples analyzed at the proper frequency?

Are all spike sample recoveries acceptable?

Are all elements spiked at an appropriate level?

Was a post digestion spike analyzed?

Are all post digestion spike recoveries acceptable?

Were laboratory control samples (LCS) analyzed at the proper frequency?

Are alt LCS recoveries acceptable?

= B3] K3
] N[ ] ][] -
8] ] ] 3 e T

Validation calculation checks were performed and are acceptable.

1 NO(s) are checked, see ACCURACiY DATA SUMMARY form

6. PRECISION

Were laboratory duplicates analyzed at the proper frequency?

= 3
L3
LI§

Are all duplicate RPD values acceptable?

Were MS/MSDs analyzed?

Are all MS/MSD RPD values acceptable?

Were ICP serial dilution samples analyzed at the proper frequency?

Are all ICP serial dilution %D values acceptable?

] I ]
] 3] ..
DL

Validation calculation checks were performed and are acceptable.

If NO(s) are checked, see PRECISION DATA SUMMARY form

000016

40402MTL.XLS, Checklist
PNO-DVF-014, R2 10/4/G5, 12:00 PM



LATA INORGANIC (METALS)
DATA VALIDATION CHECKLIST

7. FIELD QC SAMPLES YES NO N/A
Were field QC samples (field/trip blanks, duplicates, splits, performance audit) identified? !ZI D D
Are field/trip blank results acceptable? (see Blank Data Summary form)
Are field duplicate RPD values acceptable? (see Field QC evaluation)

Are field split RPD values acceptable? (see Field QC evaluation)

[ |
] ] .
=]

Are performance audit sample results acceptable?

Comments: The following field splits were identified: B0G820/B0G866 and BOG821/B0G867.
Split results are evaluated in SDG WO0E47-QES (VB404.04).

8. FURNACE AA QUALITY CONTROL

Were duplicate injections required?

U
L3
[ §

Are all duplicate injection %RSD values acceptable?
Were analytical spikes required?

Are all analytical spike recoveries acceptable?

Was MSA required?

Are all MSA results acceptable?

00 I |
] Y
B BRI TR e

Validation calculation checks were performed and are acceptable.

Comments:

9. REPORTED RESULTS AND DETECTION LIMITS
Are results reported for all requested anaiyses? LY.I D D
Are all results supported in the raw data? E ':I D
Are results calculated properly? [Z] D D
Do results meet the CRDLs? E D D
Validation calculation checks were performed and are acceptable. |ZI D D

Comments:

VALIDATION SUMMAR

For deficiencies (major and minor} and comments, please refer to the Qualification Summary Table.

40402MTL.XLS, Checkiist
PNO-DVF-014, R2 10/4/95, 12:56 PM 000017



LATA INORGANIC (METALS)

DATA VALIDATION CHECKLIST
HOLDING TIME SUMMARY

sbe: LKEO5-LAS VALIDATOR: B MORRIS DATE:  04.0ct95
PROJECT: 100-KR-4 REVIEWER: B SEYMOUR LATANO. VB404.02

PREP Required | ANALYS!S | Required

MATRIX DATE PREP | ANALYSIS| HT HT HT HT VAL
HEIS-SN CODE ANALYSIS  |COLLECTED| DATE DATE ays) | days) | (days) | (days) Q
BOGEES WATER |IcP Metals 27-JUl95 nA | osAugos | N N/A 10 180 NONE
BOGE&7 WATER licP Metals 27-Jul-85 NA | osAugos | NA NA 10 180 NONE
40402VITL XLS, hotd times 000018

PNO-DVF-014, R2

10/4/95, 12:00 PM




LATA INORGANIC (METALS)

DATA VALIDATION CHECKLIST

BLANK DATA SUMMARY
SDG: LKEO15-LAS VALIDATOR: B MORRIS DATE: 04-0ct-95
PROJECT: 100-KR-4 REVIEWER: B SEYMOUR LATA NO.: VB404.02
LAB 2X 5X 10X VAL

BLANKID ANALYTE RESULT Q RT UNITS |RESULT[RESULT|RESULT SAMPLES AFFECTED Q
Prep Blank
BOGBE6 Antimony 5933 8 593.3 BOGBG6 UJ
Prep Blank
BOGBE6 Iron 40.93 B 204,65 BOGBES U
Prep Blank
BOGB67 Thallium -53.43 B 5543 BOG8&7 Ud
Cal Blank Patassium 638.3 B 3181.5 BOGB8E66 BOGB&7 U
Cal Blank Thallium -94.89 B 189.8 BOGBEE UJ

PNO-DVF-014, R2

40402MTL.XLS, blanks
10/4/95, 402 PM




SW - 846
3
BLANKS
Lab Name: L.A.S. Contract: HANFORD
Lab Code: LOCK__ Case No.: 729WHD SAS No.: SDG No.: L50L15F
Preparation Blank Matrix (soil/water): WATER
Preparation Blank Concentration Units (ug/L or mg/kg): UG/L_
Initial
Calib. Continuing Calibration Prepa-
Blank Blank (ug/L) ration
Analvte {ug/L) C 1 C 2 C 3 C Blank C M
Aluminum_ 29.0__|U 29.0_|0 29.0_|U 29.0_|0 29.000(0| |P__
Antimony_ 58.0__|U 58.0_|U 58.0_|U{_ _—58.0_|U||____58.000|U0||P "
Arsenic_ _ 98.0__|U 98.0 (U 98.0_|U{. 98.0_|U 98.000{U( (P __
Barium 21.0__|Uu|T —21.0"{U 21.0_|U 21.0_1U 21.000]|U| [P _
Beryllium 1.0_|U 1.0_|U 1.0_{Uu 1.0 |U 1.000|U| P
Cadmium 5.0__|U 5.0_|U 5.0_|U 5.0_|U 5.000|U| P
Calcium__ | 32.0__|U|__32.0_|U 32.0_|U 32.0°{U 32.000{0| [P~
Chromium_|____ 3.0__|U 3.0°|ul—___ 3.0 (U 3.0_|B 3.000|U|{P_
Cobalt 6.0_|U 6.0_|U 6.0_|U 6.0_|U 6.000|U| P
Copper 3.0__|U 3.0 U 3.0_|U 3.0 {U 3.000({U({P__
Iron_ 12.0__|U T2.0_|U 12.0_|U 12.0_{U T2.000\U{lP
Lead____ | 56.0__|U|___56.0_|U|__75.2_|B|__56.0_|Uj|_s6.000|u{lr
Magnesium| _ _50.0_ _|U|___50.0_|U]_ 50.0_|U|__50.0_|U|]__50.0600|U} |
Manganese 2.0__|U 2.0_|U 2.0 (U 2.0_|0U 2.000jUP__
Nickel 15.0__|U 15.0_|U 15.0 (U i5.0_|U 15.000{U| |P__
Potassium| _ 600.0__ |U|___600.0_|U|__600.0_|U|_600.0_|U||_600.000(U||P __
Selenium [~ 87.0  _[u]___ 87.0_|U|(___ 87.0 |U|___ 87.0_|U||___87.000|U||P__
Silver 4.0 |ul” 4.0_|U 4.0_{U 4.0" (Ul | 4.000|U| P _
Sodium 70.0__|U 70.0_|U 70.0_|U 70.0_|U 70.000|U| [P
Thallium |~ 50.0__|U 50.0_{U 50.0_|U -60.3_|B -55.430 P
Vanadium _ 4.0__|U 4.0_|U 4.0_jU 4.0_|U . U||P__
Zinc a.0__|U 4.0 lu 4.0_|U 4.0_|U 4.000|U||P
FORM III - IN

A 45

000020 18§




SW - 84e

3
BLANKS
Lab Name: L.A.S. Contract: HANFORD
Lab Code: LOCK__ Case No.: 729WHT  SAS No.: SDG No.: L5015W

Preparation Blank Matrix (soil/water): WATER

Preparation Blank Concentration Units (ug/L or mg/kg): UG/L_

Initial
Calib. Continuing Calibration Prepa-
Blank Blank {ug/L) ration
Analyte {(ug/L) C 1 C 2 C 3 C Blank C M
Aluminum_ 29.0 U 29.0_{U 29.0_|U 29.0_[0 29.00010} |P___
Antimony {____58.0_ _|U 58.0_[U 58.0°|U 58.0_|U| | Z~59.330]Bp|P
Arsenic__|_  98.0__|U|__98.0_|U 98.0_|U|- 98.0_|U 98000 |U| [P
Barium — 21.0_|U 21.0_|U 21.0°|U|__21.0_|u 21.000|U0] [P
Beryllium 1.0__|U 1.0_10 1.0_|U 1.0_|U 1.000(011P__
Cadmium 5.0__|u 5.0_|U 5.0_|U 5.0_[U 5.000{U{|P_
Calcium _ 32.0__|U 32.0_|U 32.0_{U0 32.0_|U 32.000|U||P_
Chromium 3.6__ |0 3.0_|U 3.0_|U 3.0_|B 3.610|BfIP__
Cobalt_ 6.0__|U 6.0_|U 6.0_|U 6.0_|U 6.000|Uf|P__
Copper 3.0 _|U 3.0 |u 3.0°|U 3.0°|U 3.000/0] [P
Iron 12.0_|U 12.0° |0 12.0_ (U I2.0_|U @E 0[BDI P
Lead_ |7 56.0 _|U|_56.0|U 75.2_ | B 56.0_|U 000U P
Magnesium 50.0__|U 50.0°|U 50.0_(U 50.0_|U 50.000|U||P_
Manganese 2.0_|U 2.0_|U 2.0_|U 2.0°|U 2.000|U| |P_
Nickel 15.0 U 15.0_|U 15.0_{U 15.0_|U 15.000(T) | P___
PotassTum|__ 600.0__|U|_"600.0_|U{__600.0_|U|___600.0_|U||_800.000|U{|P
Selenium_ 87.0 U 87.0_|U 87.0_{U 87.0_1U 87.000(U}|{P___
Silver 4.0 |Ul___a.0 U 4.0_ Ul a.0Tju||_4a.000|U||P _
Sodium 70.0__|U 70.0_|U 70.0_|U 70.0°|U 70.000]U]| |P__
Thallium 50.0 U 50.0_|U 50.0_|U -60.3_|B 50.00010( [P__
Vanadium_|__— 4.0__|U|__ " a.0"jUul__ 4.0 |U|—— a.0”|u||_____4.000|U||P_
zinc 4.0_|U 4.0 |U 4.0_|U 4.0 |U 4.000{U||P__
FORM III - IN
S as
\0~
F5¢

000021



SW - 846

3
BLANKS

Lab Name: L.A.S. Contract: HANFORD
Lab Code: LOCEK___ Case No.: 729WHT SAS No.: SDG No.: L5015W
Preparation Blank Matrix (soil/water):
Preparation Blank Concentration Units {(ug/L or wmg/kg) :
Initial
Calib. Continuing Calibration Prepa-
Blank Blank {(ug/L) ration
Analyte (ug/L) 1 C 2 C C Blank C M
Aluminum_ 29.0_{U _ _ _t|P__
Antimony 58.0_|U €8.0_|0 — R
Arsenic___ 98.0 |U _ _ Ry
Barium 21.0_|U _ _ e
Beryllium 1.0 _|U _ _ iP_
Cadmium__ 5.0_|U _ _ S|P
Calcium___ 32.0_t0 _ _ 1B
Chromium_ 3.6_|B _ _ _1|P__
Cobalt 6.0_|(U _ _ _{P__
Copper 3.0_|U _ _ 1P
Iron 12.0_ (U - _ P
Lead 56.0_ |0 _ _ P __
Magnesgium 50.0_|U _ _ _|I1P__
Manganese 2.0 |0 _ _ P__
Nickel iU _ Rk
Potassium C 636.3_IBP _ _ | P__
Selenium _ 0| U _ . P
Silver 4.0 _|U _ _ _HP_
Sodium 70.0 (U . _ P
Thallium_ - 94.9_|BIS ” _ P
Vanadium_ O_ U _ _ _HIP__
Zinc 4.0_|U _ _ P

FORM ITII - IN

000022
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LATA INORGANIC (METALS)
DATA VALIDATION CHECKLIST

PRECISION DATA SUMMARY
SbhG: LKS015-LAS VALIDATOR: B MORRIS DATE: 04-Cct-95
PROJECT: 100-KR-4 REVIEWER: B SEYMOUR LATA NO.: VB404.02
SERIAL 2 5 [DBUPE]DUPE]
LAB| DL [10*DL|50*DL| DIL |(CRDL}CRDL|CRDL| RPD | CRDL | MS/MSD SAMPLES VAL
HEIS-SN | ANALYTE [RESULTS poll | pg/l | pgib %D | pgll ImgiKag{mg/Kg| % dif RPD AFFECTED Q

BOG867  |Calsium 52607.26 32 1600| 13.3% BOG8&7

BOG866  |All resuits are acceptable.

PNO-DVF-014, R2

40402MTL.XLS, precision
10/11/95, 8:44 AM




Lab Name:

Lab Code:

Matrix (soil/water):

L.A.S.

SwW

- B4s6
9

ICP SERIAL DILUTION

LOCK___

Case No.:

WATER

729WHD

Contract:

SAS No.,

.

Concentration Units: ug/L

HANFORD

CLIENT ID NO.

BOG867 L
SDG No.: L5015F
Level (low/med): LOW__

Serial %
Initial Sample Dilution Differ-
Analyte Result (I) c Result (8) C ence Qr M
ATuminum_ 38.71__|B 145.00__|U||_100.0_||_|P_
Antimony_ 58.00__|U 290.00__,U _1P_
Arsenic__ 98.00__|U 490.00__|U NN
Barium 33.94__|B 105.00 __|u||T00-0_||_i{®p_
Beryllium 1.00__|U 5.00__|U _|P_
Cadmium 5.00_|U 25.00_|U| | —=—| | _|P_
Calcium _ 52607.26 _|_ 45622.86 | gﬁ |E|p=
Chromium 33.20___|_ 43.60  |By|_3T3_||_|P_
Cobalt__ _ 6.00 __|T 30.00__|U ~|PC
Copper 3.00__|U 15.00__|U _IP_
Iron 13.54_ (B 60.00__{U||_100.0_ P_
Lead 56.00__|U —280.00__|U P
Magnesium 5950.25_ | __ 5412.55__ |B 9.0 _|P_
Manganese 2.00__ |0 10.00__|U _|P_
Nickel 15.00__|U 75.00__|U —|p”
Potassium 2434.05__|B 2262.68___|B{|_75.1_||_|P_
Selenium 87.00__|U 435.00__|U _|B_
Silver 4.00__|U 20.57__|B _|p_
Sodium 7229.75 | _ 6913.97__|B z.4_|7|p”
Thallium_ 50.00__|U 250.00__|U —|p”
Vanadium__ 4.00__|U 20.00__{U 1P
zZinc 6.14__|B 20.00  {U{|_T00.0_||_|»_
FORM IX - IN

/5/':’-4 96~

000024 ,1/@4



LATA INORGANIC (METALS)
DATA VALIDATION CHECKLIST

PERCENT RECOVERY (ICV/CCV)

PNO-DVF-014, R2

SDG: LKEO15-LAS Date: 4-Oct-85
LATA No.: VB404.02 Validator: B MORRIS
Analyte ICV/CCV ID Observed Value True Value %R
O A

Aluminum ICV 99652 100000 99.7%
Aluminum CCV 25217 25000 100.8%
Zinc ICV 10122 10000 101.2%
Zinc CCvV 10222 10000 102.2%

000025

40402MTL.XLS, ICV CCV recovery

10/4/85, 11:59 AM




LATA INORGANIC (METALS)
DATA VALIDATION CHECKLIST

MATRIX SPIKE RECOVERY (MS)

SDG:  LKBO15-LAS Date: 4-Oct-95
LATA No.: VB404.02 Validator: B MORRIS
Spike Sample Sample Spike
Analyte Sample ID Resuit Result Added %R
SSR SR SA
Aluminum BOGBG6 2073.79 52.18 2000 101.1%
Zinc BOG867 558.49 6.14 500 110.5%
000026

PNO-DVF-014, R2

40402MTL.XLS, MS recovery
10/4/95, 11:58 AM




LATA INORGANIC (METALS)
DATA VALIDATION CHECKLIST

PERCENT RECOVERY (LCS)
sSDG: LK5015-LAS Date: 4-0Oc¢t-85
LATA No.: \VB404.02 Validator: B MORRIS
Analyte Observed value True value %R
OLCS ALCS
Aluminum 2049.16 2000 102.5%
Zinc 525.82 500 105.2%

000027

40402MTL.XLS, LCS recovery
PNC-DVE-014, R2 10/4/95, 11:59 AM



LATA INORGANIC (METALS)
DATA VALIDATION CHECKLIST

RELATIVE PERCENT DIFFERENCE

PNO-DVF-014, R2

40402MTL.XLS, RPD
10/4/95, 11:59 AM

8DG: LK5015-LAS Date: 4-Oc¢t-95
LATA No.: VB404.02 Validator; B MORRIS
Qriginal {(Sample) Duplicate
Analyte Sample ID concentration concentration RPD
s D
Aluminum BOG866 52.18 61.17 15.9%
Zinc BOG867 6.14 6.65 8.0%
000028



LATA INOCRGANIC (METALS)
DATA VALIDATION CHECKLIST

PERCENT DIFFERENCE (ICP SERIAL DILUTION)
SDG: LK5015-LAS Date: 4-Oct-95
LATA No.: VB404.02 Validator: 8 MORRIS
Analyte Concentration Analyte Concentration
Analyte before Dilution after Serial Dilution %D
| S
Magnesium (BOG866) 5279.34 5333.04 1.0%
Calcium (B0G867) 52607.26 45622.86 13.3%
000029

40402MTL.XLS, serial dilution
PNO-DVF-014, R2 10/4/95, 11:50 AM



LATA INORGANIC (METALS)
DATA VALIDATION CHECKLIST

INORGANICS RESULTS CALCULATION, WATER
SDG: LK5015-LAS Date: 4-Oct-95
LATA No.: VB404.02 Validator: B MORRIS
Concentration Dilution
Analyte from curve Factor Concentration (lg/L)
CONCW units DFW
Calcium (BOG8E66) 45,09 mg/L 1 45000
Zinc (BOG866) 0.0061 ma/L 1 6.1
000030

40402MTL.XLS, water resulis
PNO-DVF-014, R2 10/4/95, 11:59 AM



Laboratory Case Nairative

40402MTL.NAR; Printed: 4-Oct-95, 3:22 pm 000031



Lockheed Analytical Services Log-in No.: L5015
Quotation No.: Q400000-B

SAF: B95-069

Document File No.: 0728596

WHC Document File No.: 254

SDG No.: LK5015

Page 3

CASE NARRATIVE
INORGANIC METALS ANALYSES

The routine calibration and quality control analyses performed for this batch include as
applicable: instrument tune (ICP/MS only), initial and continuing calibration verification, initial
and continuing calibration blanks, method blank(s), laboratory control sample(s), ICP
interference check samples {ICP only), serial dilutions, analytical (post-digestion) spike
samples, matrix spike {predigestion) sample(s}, duplicate sample(s).
Preparation and Analysis Requirements
] One water sample for total metals analysis by EPA Method 6010. The samples were
prepared as LAS Batch 729BHT and analyzed for selected analytes as requested on the
chain of custody. Sample BOG866 (L5015-2} was used for matrix spike and duplicate
and serial dilution. All data flags due to the performance of the above-mentioned QC
are also associated with every sample digested with this batch.
Holding Time Requirements
] All samples were analyzed within the method-specific holding times.
Internal Quality Control
. All internal quality control were within acceptance limits.

Sample Resuits

. The following qualifiers are reported on the basis of the techniques employed to
perform the analyses:

"P" ICP-AES
Nalini Prabhakar 08/11/85
Prepared By Date

éﬂM"
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Lockheed Analytical Services Log-in No.: L5015
Quotation No.: Q400000-B

SAF: B95-069

Document File No.: 0729586

WHC Document File No.: 254

SDG No.: LKB015

Page 4

CASE NARRATIVE
INORGANIC METALS ANALYSES

The routine calibration and quality control analyses performed for this batch include as
applicable: instrument tune (ICP/MS only)}, initial and continuing calibration verification, initial
and continuing calibration blanks, method blank(s), laboratory control sample(s), ICP
interference check samples (ICP only), serial dilutions, analytical (post-digestion) spike
samples, matrix spike (predigestion} sample(s), duplicate sample(s).

Preparation and Analysis Requirements

L] One water sample for dissolved metals analysis by EPA Method 6010. As the
measured turbidity of the sample was less than 1 NTU, it was batched as 729BHD for
selected dissolved analytes as requested on the chain of custody. Sample BOG867
(L5015-12) was used for matrix spike and duplicate and serial dilution. All data flags
due to the performance of the above-mentioned QC are also associated with every
sample digested with this batch.
Holding Time Requirements

L] All samples were analyzed within the method-specific holding times.
Internal Quality Control

L] Allinternal quality control were within accebtance limits with the following exceptions:

] In the analysis of calcium, the percent difference of serial dilution slightly exceeded the
10% control limit. This may be due to physical interferences. All calcium results for
the associated samples are flagged with an "E".

Sample Results

] The following qualifiers are reported on the basis of the techniques employed to
perform the analyses:

"P" ICP-AES
Nalini Prabhakar 08/11/95
Prepared By Date

A5
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Chain-of-Custody Information
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CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

Page 1 of __1

Data Turnaround

Collector Company Contact Telephone O Priority
k e R. £. Paterson (509) 372-9638 H Normal

Project Designation Sempling Location SAF No.

100-KR-4 Groundwater Sampling - Round 8 100K B95-069

lce Chest No.

Field Logbook No.

Method of Shipment

Lot e 20%55 = /

Date/Time o

Received By

Date/Time

Date/Time o

LRelinquished By
)‘}’G— e
N Erar
Refinquished By
i

Received By

Date/Time

‘The Activity Scan is for all sample numbers listed on this chain of custody.

o
0 £5-00 / 7 SFL- J Q%5 Federal Express \G"\;’i.p’ﬁ*
Shipped To Offsits Property No.a.» Bill of L.ading/Air Bill No.
Lockhead B owia WIS-0-03049-4 3 1 90963537
Possible Sample Hazards/Remarks . ~
Preservation HNO, |Cool 4°C|Coot 4°C| HNO, |Cool 4°C| Cool 4°C HNG,
Typs of Containar G G PIG PIG G P/G G
No. of Container{s} 1 1 1 & ] 1 1
Special Handling and/or Storage Volums
Maintain samplas between 2°C and 6°C. S00mL | 500miL | 250mL 1L iL 20mi. 500mlL
Anicns (IC} . Gross Tritium Aghivi
ICP = Turbidit | Adtivity ICP
Metals - £ Q, 80, Y Alpha, c-14 Scan Motals -
NO,, NO,, Gross Beta, otals
SAMPLE ANALYSIS TAL PO, U-234/235 TAL
. . {Unfilter- 1238, &r- {Filterad)
\‘> eP Frﬂ’ ad) 90, Gamma
Sample No. Matrix* Date Sampled ‘Kime Sampiled -
— . # .
BOGE66 W 727 F5 "éa-e = b 4 o Se ' ¥
122
BOG867 . w 23775 Toom has
T
=
>
oL e e ——_0 e
"CHAIN DF POS Sign/Print Namos SPECIAL INSTRUCTIONS ateix
T i 3 g S = Soil
. Date/Tims ! &2 DatefTime /515" Sample analysis for phosphate, nitrate, and nitrdte by EPA 300.0; and turbidity | 5€ = Sedimant
37 G _ by EPA 180.1 is being requested for information only. The ERC Contractor :,?: g,‘:':q_
Dato/Time O Q00 Gatertime acknowledges that the 48-hour holding time will not be met. 'gf - ‘gi'lnw
A = Air

DS « Drum Solide
DBL = Drom Liquks
T = Tissus

Wi = Wips

L = Liqud

V = Vegatnion
X = Other

— AN—
(4" LABOBATQRY , {RegdiVed th
ST < 4 ) greus

Date/Time

- FINAL SAMPLE
DISPOSITION

Title
gmaLf’ Cu,ff'a Lan ?"ﬁ"?(h/i"/ e
Disposal Method ~— Y Disposed By Date/Tims i




END OF PACKAGE
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DATA VALIDATION REPORT
for
100-KR-4 GROUNDWATER ROUND 8
General Chemistry Analysis
SDG LK5015-LAS
LATA VB404.02

Bechtel Hanford Inc.

P.O. Box 969
Richland, Washington

October 11, 1995
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100-KR-4 GROUNDWATER ROUND 8
Data Validation Narmrative

INTRODUCTION

All samples in Sample Delivery Group (SDG) LK5015-LAS (VB404.02) were validated at level D as
defined in the Data Validation Procedures for Chemical Analysis (WHC-SD-EN-SPP-002, Rev. 2).

The analyses were performed by Lockheed Analytical Services.

ANALYSES REQUESTED

See Table 1.

DATA QUALITY OBJECTIVES

Precision: Goals for precision were met.

Accuracy: Goals for accuracy were met.

Sample Result Verification: All sample results were supported in the raw data.

Detection Limits: Detection limit goals were met for all sample results as specified
in the Remedial Investigation/Feasibility Study Work Plon for the
100-KR-4 Operable Unit, DOE/RL-90-21, Rev. (.

Completeness: The data package. was 86% complete for all requested analyses.

MAJOR DEFICIENCIES

Major deficiencies were identified during validation which required qualification of data as unusable.
See the "Qualification Summary Table".

MINOR DEFICIENCIES

Minor deficiencies were identified during validation which required qualification of data as estimated.
See the "Qualification Summary Table".

40402GNC.NAR; Printed: 11-Oct-95, 10:54 am 000002



LATA ID #: VB404.02

Table 1
Chain-of-Custody
Analysis Request

SDG: LK5015-LAS

Sample Information

Analyses Reqguested

SAMPLE DATE FIELD QC
NO. COLLECTED | MATRIX] SAF INFO 1 2
B0G366 27-Jul-95 WATER |B95-069] Split of BOG820 X X
Method References:
Analysis Method

1. Anions (Cl,F,NO;,NO3,PO,,80,) 300.0

2. Turbidity 180.1

Printed 10/4/95, 11:15 AM 40402DST.XLS
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REFERENCES

WHC 1993, Data Validation Procedures for Chemical Analyses, WHC-SD-EN-SPP-002, Rev. 2,
Westinghouse Hanford Company, Richland, Washington.

DOE 1992, Remedial Investigation/Feasibility Study Work Plan for the 100-KR-4 Operable Unit,
DOE/RL-90-21, Rev. 0, Department of Energy-Hanford, Richland, Washington.
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GLOSSARY OF VALIDATION APPLIED QUALIFIERS (CHEMISTRY)

Qualifiers which may be applied by data validators in compliance with the procedures herein are as
follows.

UJ-

BJ-

Indicates the compound or analyte was analyzed for and not detected in the sample. The value
reported is the sample quantitation limit corrected for sample dilution and moisture content by
the laboratory.

Indicates the compound or analyte was analyzed for and not detected in the sample. Due to a
QC deficiency identified during data validation, the associated quantitation limit is an estimate.

Indicates the compound or analyte was analyzed for and detected. The associated concentration
is an estimate, but the data are usable for decision making purposes.

Applied to inorganic analyses only. Indicates the analyte concentration was greater than the IDL
but less than the CRDL and is considered an estimated value.

Indicates the compound or analyte was analyzed for, detected, and due to an identified QC
deficiency the data are unusable.

Indicates the compound or analyte was analyzed for and not detected in the sample.
Additionally, the data are unusable due to an identified QC deficiency.

40402GNC.NAR,; Printed: 28-Sep-95, 6:49 pm 0 0 O 0 O 5



GLOSSARY OF LABORATORY APPLIED QUALIFIERS

Qualifiers which may be applied by the laboratory in compliance with applicable requirements are as
follows.

Commonly used laboratory general chemistry qualifiers:

U- Indicates the analyte was analyzed for but not detected in the sample.
H- Sample analysis performed outside of method-or client-specified maximum holding time
requirement.

B- For CLP analysis only - Reported value is less than the contract required detection limit (CRDL)
but greater or equal to the instrument detection limit (IDL).

40402GNC.NAR; Printed: 4-Oct-95, 10:53 am O 0 0 0 O 6



Qualification Summary Table
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Qualification Summary Table

General Chemistry

ANALYTE TYPE |QUALIFIER SAMPLES DQO REASON
AFFECTED
Ortho-Phosphate MAJOR UR B0G866 HOLD TIME |Holding time is exceeded by greater
than 2 times.
Nitrate MINOR J B0G866 HOLD TIME |Holding time is exceeded by 2 times.
Nitrite MINOR uJ B0G866 HOLD TIME |Holding time is exceeded by 2 times.
Printed 8/28/95, 5:38 PM 40402QLS.XLS 000008




Data Summary Table
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10/4/95, 10:57 AM

GENERAL CHEMISTRY

DATA SUMMARY TABLE
LATA ID#; VB404.02 HEIS # BOGB66
Date;| 27-Jul-95
Matrix: w
Constituent CAS # Units Results Q
Chioride by IC 16887-00-6) mg/L 3.9
Fluoride by IC 16984-48-8f mg/L 0.093; B
Sulfate by IC 14808-79-8] mg/L
Nitrate by IC 14797-55-8f mg/L
Nitrite by IC 17497-65-01] mg/L
Ortho Phosphate by IC 14265-44-2] mg/L
Turbidity TURBIDITY] NTU

000010

Shaded areas indicate changes by the validator.
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Sample Results (Form I's)

40402GNC.NAR; Printed: 28-Sep-95, 6:49 pm
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LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: BOGB&6 Date Collected: 27-JUL-895
Matrix: Water Date Received: 29-JUL-95
Percent Solids: N/A

Fopstituent,
Turbidity NTU 180.1 0.94 N/A 29-JUL-95 L5015-4
Chloride mg/L 300.0 3.9 0.620 31-JuL-95 L5015-3
Fluoride mg/L 300.0 0.093 0.10 B 01-AUG-95 L5015-3
Nitrate-d mg/L 200.0 41 0.020 ;o J’ 31-JUL-95 L5015-3
Nitrite-N mg/L 300.0 (< 0.002 0.010 ML T 31-JUL-95 L5015-3
Ortho Phosphate ma/L 300.0 (< 0.020 0.10 vk, ‘u\@ 01-AUG-95 25764 L5015-3
Sulfate mg/L 300.0 34. 0.10 31-JUL-95 25765 L.5015-3
b2 ¢
A
v " /93/



Checklist
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LATA GENERAL CHEMISTRY
DATA VALIDATION CHECKLIST

VALIDATION
LEVEL: A B c
VALIDATION
WHGC-CM-5-3, Rev. 0
__PROCEDURE: | (] wHc-cm ev
PROJECT: 100-KR-4 P SDG: 1 K5015-LAS
DD WAl
VALIDATOR: BJSEYMOUR , |LATANO VB404.02 DATE: 28-S0p-95
g\“
N
REVIEWER: BJ MORRIS@]\: LAB: LAS CASE: N/A
DOE/RL-80-21,
SAF NO: B95-060 _ _Rev.0. SAP NO: NA
"~ ANALYSES REQUESTED
Anions E Turbidity
300.0 180.1
SAMPLE NO. MATRIX COMMENTS:
BOGSSE_______WATER _ i o
1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE YES NO N/A

Is technical verification documentation present?

Is a case narrative present?

2. HOLDING TIMES

Are sample holding times acceptable?

X a3y
x4

YES NO N/A

MRE .

See HOLDING TIME SUMMARY form

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS
Were initial calibrations performed on all instruments?

Are initial calibrations acceptable?

Were calibration checks performed on all instruments?

Are calibration checks acceptable?

Validation calculation checks were performed and are acceptable.

YES NO NA

X 1

=]
O]
L]

If NO(s) are checked, see CALIBRATION DATA SUMMARY form

40402GNC.XLS, Checklist

PNO-DVF-013, R2 10/4/95, 11:01 AM

000014




LATA GENERAL CHEMISTRY
DATA VALIDATION CHECKLIST

4. BLANKS

Were laboratory blanks performed for all applicable analyses?
Are [aboratory blank results acceptable?

Were preparation blanks analyzed?

Are preparation blank resuits acceptable?

YES NO N/A

If NO(s}) are checked, see BLANK AND SAMPLE DATA SUMMARY form

5. ACCURACY

Were spike samples analyzed at the proper frequency?

Are all spike sample recoveries acceptable?

Were laboratory control samples (LCS) analyzed at the proper frequency?
Are all LCS recoveries acceptable?

Validation calculation checks were performed and are acceptable.

If NO(s) are checked, see ACCURACY DATA SUMMARY form

6. PRECISION

Were laboratory duplicates analyzed at the proper frequency?
Are all duplicate RPD values acceptable?

Were MS/MSDs analyzed?

Are all MS/MSD RPD values acceptable?

Validation calcutation checks were performed and are acceptable.

If NO(s) are checked, see PRECISION DATA SUMMARY form

7. FIELD QC SAMPLES

Were field QC samples (field/trip blanks, duplicates, splits, performance audit) identified?
Are field/trip blank results acceptable? (see Blank Data Summary form)

Are field duplicate RPD values acceptable? (see Field QC calculations)

Are field split RPD values acceptable? (see Fleld QC calculations)

Are performance audit sample resuits acceptable?

Comments; Sample BOGBE6 is identified as a split of BOG820. The split will be evaluated

in SDG# W06847-QES, (LATA ID # VB404.04).

40402GNC.XLS, Checklist 900015

PNO-DVF-013, R2 10/4/95, 11:06 AM




LATA GENERAL CHEMISTRY
DATA VALIDATION CHECKLIST

8. ANALYTE QUANTITATION

Was analyte quantitation performed properly?

Are results calculated properly?

Validation calculation checks were performed and are acceptahle.

Comments:

YES NO N/A

X U
X 0 d
X auy

9. REPORTED RESULTS AND DETECTION LIMITS

Are results reported for ali requested analyses?

Are all results supported in the raw data?

Do results meet the CRDLs?

Validation calcutation checks were performed and are acceptable.

Comments:

YES NO N/A

X

EEE
]
]

e Rt e A e A e e

g

T e

A LA S L b T A 3 A0 A 8 2

IS BV |

VALIDATION SUMMAR

For deficiencies (major and minor) and comments, please refer to the Qualification Summary Table.

40402GNC.XLS, Checklist

PNO-DVF-013, R2 9/28/95, 2:55 PM
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LATA GENERAL CHEMISTRY
DATA VALIDATION CHECKLIST

HOLDING TIME SUNIMARY
SDG: LKS015-LAS VALIDATOR: BJ SEYMOUR DATE: 2B-Sep-95
PROJECT: 100-KR-4 REVIEWER. BJMORRIS LATA NO.:. VB404.02
PREP Required | ANALYSIS | Reguired
MATRIX DATE PREP ANALYSIS HT HT HT HT VAL
HEIS-SN | CODE ANALYSIS COLLECTED DATE DATE {days) (days) {days) {days) Q
BOG8E6 WATER |Anions{C1,50.) 27-Jul-85 N/A 31-Jul-95 N/A N/A 4 28 NONE
BOGEE6 WATER |Anions Flucride 27-Jul-85 N/A 01-Aug-85 N/A N/A 5 28 NONE
BOGS66 WATER [Anions{NOg,NO3) 27-Jul-95 N/A 31-Jul-95 N/A NA 4 2 JIUJ
BOGBE6 WATER |Anions{PO,) 27-Jul-85 N/A 01-Aug-95 N/A N/A 5 2 UR
BOGEEE WATER | Turbidity 27-Jul-85 NIA 29-Jul-95 N/A N/A 2 2 NONE

PNC.DVF-013, R2

40402GNC.XLS, hold times
10/4/95, 11:07 AM




LATA GENERAL CHEMISTRY
CALCULATION SPREADSHEET

LINEAR REGRESSION ANALYSIS

SDG: LK5015-LAS Date: 28-Sep-95
LATA No.: VB404.02 Validator: BJ SEYMOUR
Analyte/Calibration Date: Chloride/7-31-95

Concentration Absorbance

X ¥ r r#
0.000 0 0.9996 0.9993
20.000 39700
50.000 142275 slope X intercept
100.000 196518 2270.4440 23.4434
1000.000 1972288
5000.000 11348591 1/slope y intercept
0.0004 -51544.574

LINEAR REGRESSION ANALYSIS

SDG: LK5015-LAS Date: 28-Sep-95
LATA No.: VB404.02 Validator: BJ SEYMOUR
Analyte/Calibration Date: Turbidity/7-29-95

Concentration Absorbance

X y r r#
0.00 0.00 . 1.0000 1.0000
5.00 4.18
10.00 8.40 slope x intercept
20.00 16.70 0.8347 -0.0185
40.00 33.400
1/slope y intercept
1.1980 0.0155
000018
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LATA GENERAL CHEMISTRY
CALCULATION SPREADSHEET

PERCENT RECOVERY (ICV/CCV)

PNO-DVF-013, R2

SDG: LKE015-LAS Date: 28-Sep-95
LATA No.: vB404.02 Validator: BJ SEYMOUR
Analyte Sample ID Observed Value True Value %R
o] A
Chloride ICV 942,450 1000 94%
Chloride CcCV 955.046 1000 96%
Turbidity ICV 7.80 8 98%
Turbidity ccv 20.47 20 102%
000019

40402GNC.XLS, ICV CCV recovery
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LATA GENERAL CHEMISTRY
CALCULATION SPREADSHEET

MATRIX SPIKE RECOVERY (MS)

8DG:  LKS015-LAS Date: 28-Sep-95
LATA No.: VB404.02 Validator: BJ SEYMOUR
Spike Sampie Sample Spike
Analyte Sample ID Result Result Added %R
SSR SR SA
Chloride BOGB66 44374 3.863 40.00 101%
Turbidity BOGS8E6 6.02 0.94 5.00 101.6%
000020

PNC-DVF-013, R2

40402GNC.XLS, MS recovery
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LATA GENERAL CHEMISTRY

CALCULATION SPREADSHEET
PERCENT RECOVERY (LCS)
SDG: LK5015-LAS Date: 28-Sep-95
LATA No.: \VVB404.02 Validator: BJ SEYMOUR
Analyte Observed vaiue True value %R
OLCS ALCS
Chloride 949.983 1000 95%

D0D21
40402GNC . XLS, LCS recovery
PNO-DVF-013, R2 9/28/95, 4:48 PM



LATA GENERAL CHEMISTRY
CALCULATION SPREADSHEET

RELATIVE PERCENT DIFFERENCE

PNO-DVF-013, R2

40402GNC.XLS, RPD
10/4/95, 11:09 AM

SDG: LK5015-LAS Date: 28-Sep-95
LATA No.: vB404.02 Validator; BJ SEYMOUR
Criginal {Sample) Duplicate
Analyte Sample ID concentration concentration RPD
0s D
Chioride B0G866 3.863 3.891 1%
Turbidity B0GS866 0.94 1.00 6.2%
000022




LATA GENERAL CHEMISTRY
CALCULATION SPREADSHEET

RESULTS CALCULATION, WATER

PNO-DVF-013, R2

SDG: LK5015-LAS Date: 28-Sep-95
LATA No.: VB404.02 Validator: BJ SEYMOUR
Concentration Dilution
Analyte from curve Factor Concentration
CONCW units DFW
Chloride B0G866 3.863 mg/L 1 3.9
Turbidity BOG866 0.94 NTU 1 0.94
VD023

40402GNC.XLS, water results
10/4/95, 11:09 AM




Laboratory Case Narrative
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Lockheed Environmental Systems & Technologies Co.

Lockheed Analytical Services

975 Kelly Johnson Drive Las Vegas, Nevada 89119-3705

Telephone 702-361-0220 800-582-7605 Facsimile 702-361-8146 A

LOCKHEED MAHTIW

August 31, 1995

Ms. Joan Kessner
Bechtel Hanford, Inc.

345 Hills

P.O. Box 969

Richland, WA 99352

RE: Log-in No.: L5015
Quotation No.: Q400000-B
SAF: B95-069
Document File No.: 0729596
BHI Document File No.: 254
SDG No.: LKB015

The attached data report contains the analytical results of samples that were submitted to
Lockheed Analytical Services on July 29, 1995. The temperature of the cooler upon receipt
was 2°C. Sample containers received agree with the chain-of-custody documentation.
Sample containers were received intact. Samples were not received in time to meet the
analytical holding time requirements. Method 180.1 Turbidity and Method 300.0 Nitrate,
Nitrite and Ortho Phosphate were received out of holding time.

The case narratives included in the following attachments provide a detailed description of all
events that occurred during sample preparation,; analysis, and data review specific to the
samples and analytical methods requested.

A list of data qualifiers, chain-of-custody forms, sample receiving checklist, and log-in report
are also enclosed representing the samples received within this group.

If you have any guestions concerning the analysis or the data please call Kathleen Hall at
(509} 943-4423.

1% /7,3"“{
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Lockheed Analytical Services Log-in No.: L5015
Quotation No.: Q400000-B

SAF: B95-069

Document File No.: 0729596

WHC Document File No.: 2564

SDG No.: LK5015

Page 1

Release of this data report has been authorized by the Laboratory Director or the Director’s
designee as evidenced by the following signature.

" | certify that this data package is in compliance with the SOW, both technically and for

completeness, for other than the conditions detailed above. Release of the data contained in
this hard copy data package has been authorized by the Laboratory Manger or a designee, as

verified by the following signature.”
Sincerely,
W %MA«,
for

Kathieen M. Hall
Client Services Representative

ce: Client Services
Document Control

. 4%
W q-2%

_bo5
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Lockheed Analytical Services Log-in No.: L5015
Quotation No.: Q400000-B

SAF: B95-069

Bocument File No.: 0729596

WHC Document File No.: 254

SDG No.: LK5015

Page 2

CASE NARRATIVE
INORGANIC NON METALS ANALYSES

The routine calibration and quality control analyses performed for this batch include as
applicable: instrument tune (ICP/MS only), initial and continuing calibration verification, initial
and continuing calibration blanks, method biank(s), laboratory control sample(s), ICP
interference check samples {ICP only), serial dilutions, analytical (post-digestion) spike
samples, matrix spike (predigestion) sample(s), duplicate sample(s).

Preparation and Analysis Requirements

L] One water sample was received for LKEQ15 and analyzed in batch 729 bh for selected
analytes as requested on the chain of custody. Quality control analysis was
performed on the following sample:

Client ID LAL # Method
BOG866 L5015-4 DUP, MS | 180.1 Turbidity

BOG866 L5015-3 DUP, MS | 300.0 Chloride, Fluoride, Nitrate-Nitrogen,
Nitrite-Nitrogen, Orthophosphate and Sulfate

Holding Time Requirements

] All samples were analyzed within the method-specific holding times with the exception
of Method 300.0 Nitrate-Nitrogen, Nitrite-Nitrogen and Orthophosphate which were
received outside of holding time. All associated samples are flagged with an "H".

Method Blanks
] The concentration levels of all the requested analytes in the method blank were below
the reporting detection limits.

Internal Quality Control

L] All Internal Quality Control were within acceptance limits.
Kay McCann August 2, 1995
Prepared By Date

4
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Chain-of-Custody Information
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Page __ 1 of 1
Bechtel Hanford, Inc. 50 I 5 CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST
Data Turnaround

Collsctor Company Contact Telephone = Priority

s <ee R. E. Peterson {509) 372-9638 M Normal
Project Dasignation Sampling Location SAF No,
100-KR-4 Groundwater Sampling - Round 8 100 K B9S-069
Ice Chest No. Field Loghook No. Method of Shipment

ERC~ LS00 / S JasEg Federat Express \@,‘!},.1‘(‘4;
Shipped To Offsite Property No.. 1) Bill of Lading/Air Bill No.
Lockheed B et WAS-0-030¢-92 ) 3904635937
Possible Sample Hazards/Remarks . A)
; Presorvation | pvo, | coot 4°C| ool 4°C| HNO, | Cool 4°¢ | cool 45C HNO,
Type of Container G G PIG BIG G P/G G
No. of Cantainer(s} 1 1 1 & 1 1 1
Special Handling and/or Storage Volume
Maintain samples between 2°C and 6°C. S00mL | 500mL 250mL iL L 20mL 500mL
Anions {IC) . Gross Tritium Aofvi
ICP .o Turbidit . | Aglvity lcp
Mote - | 5420 ¥ fgna 114 |Scan Matals -
1 . 8,
SAMPLE ANALYSIS TAL PO, (2347235 TAL
3. 5 |{Unfilter- 1238, St {Filtered)
\7 Q5K ] 50, Gernrna
Sample No. Matrix*® Date Sampled ‘time Sampled - e
B0G866 w Za7ys | R I % ¥ [N | <
f
BOGS67 w 73773 i b
=
v
»
1
)
e "
] e
\b Sign/Print Names SPECIAL INSTRUCTIONS =
K| S = Soi
Relinquished By Date/Time zM GAZ Datellime /g, Sample analysis for phosphate, nitrate, and nitrite by EPA 300.0; and turbidity SE - Sediment
s e by EPA 180.1 is being requasted for information only, The ERC Contractor SL o Sludgs
n é’t‘é— ﬂi,-?;'z,.; { &lz‘é/&-ga‘t;;l?ﬁ;: O‘é;g eceived By 'gd}t ‘Bathézn?a’;f acknowledges that the 48-hour holding time will not be met. \cf)v - \:'I“"
. = Uil
N L A = Air
Q 6Mf/(d 7’@?'55( / . . The Activity Scan is for all sample numbers listed on this chain of custody. DS » Drum Sclids
IRelinquished By Date/Time Received By DatefTima DL = Drum Liquide
~A a T = Tissua
Q_, Wl = \Hip?
Relinquished By Damﬂ'ims ) | Roceived By Dateffime Ji = Ugud
V = Vogatation
Yy (o X_= Other
C LABORATORY 75} ?y \ () Title Date{Tims
: SECTIO ‘
-G, i SECTION P < J f‘.u;g gr:ﬂLE Cu&f‘ﬂ Non 7 ﬁ"?ﬁ'—/q
g FINAL SAMPLE. | Dispossl Method — 4 Disposed By Date/Ti ma
DISPDSITION




END OF PACKAGE

40402GNC NAR; Printed: 28-Sep-95, 6:49 pm 000030



DATA VALIDATION REPORT
for
100-KR-4 GROUNDWATER ROUND 8
Radiochemistry Analysis
SDG LK5015-LAS
LATA VB404.02

Bechtel Hanford Inc.

P.O. Box 969
Richland, Washington

October 11, 1995

40402RAD.NAR; Printed: 11-Oct-95, 9:31 am OOOOOO



Table of Contents

Data Validation Narrative . .. ... ... ... . .. 000002
INTRODUCTION . .. e e, 000002
ANALYSES REQUESTED .. ... ... ...t 000002
DATA QUALITY OBJECTIVES .. . .. ... s, 000002
REFERENCES . . ... . 000004
GLOSSARY OF VALIDATION APPLIED QUALIFIERS (RADIOCHEMISTRY) .. 000005
GLOSSARY OF LABORATORY APPLIED QUALIFIERS . ................. 000006

Qualification Summary Table .. ..... ... ... ... .. ... ... 0 ... .. 000007

Data Summary Table . ... ... .. ... .. . 000009

Sample Results . . ... ... ... e 000011

Checklist . . ... . 000014

Laboratory Case Narrative . ... ..... ... .ttt e 000028

Chain-of-Custody Information . . . . ........ ... ...t 000031

Supplemental Information . . . ........ ... .. .. 000033

END OF PACKAGE . ... .. ... i e e e s ey, . 000036

40402RAD.NAR,; Printed: 11-Oct-95, 1:04 pm OOOOO 1



100-KR-4 GROUNDWATER ROUND 8
Data Validation Namrative

INTRODUCTION

All samples in Sample Delivery Group (SDG) LK5015-LAS (VB404.02) were validated at level D as
defined in the Data Validation Procedures for Radiochemical Analysis (WHC-SD-EN-SPP-001, Rev. 1.

The analyses were performed by Lockheed Analytical Services.

ANALYSES REQUESTED

See Table 1.

DATA QUALITY OBJECTIVES

Precision: Goals for precision were met.

Accuracy: Goals for accuracy were met with the exception of those items
discussed in the "Qualification Summary Table"

Sample Result Verification: All sample resuits were supported in the raw data.

Detection Limits: Detection limit goals were met for all sample results as specified
in the Remedial Investigatiow/Feasibility Study Work Plon for the
100-KR-4 Operable Unit, DOE/RL-90-21, Rev. 0.

Completeness: The data package was 100% complete for all requested analyses.

MAJOR DEFICIENCIES

No major deficiencies were identified during data validation which required qualification of data as
unusable.

MINOR DEFICIENCIES

Minor deficiencies were identified during validation which required qualification of data as estimated.
See the "Qualification Summary Table".
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Table 1
Chain-of-Custody
Analysis Request

LATA ID #: VB404.02 SDG: LK5015-LAS
Sampie Information Analyses Requested
SAMPLE DATE FIELD QC
NO. COLLECTED |MATRIX| SAF INFO 1l2]314[5]|86|7]|8]|9
B0G866 27-Jul-95 WATER |B95-069| Split of BOG820| X | X[ XI X | X[ X| X[ X]| X
Method References:
Analysis Method
1. Gamma Scan LAL-21-S0P-0063
2. Gross Alpha LAL-91-S0P-0060
3. Gross Beta LAL-81-S0P-0060
4. Strontium-90 LAL-81-S0P-0196
5. Uranium-233/234,-235,-238 LAL-21-S0P-0108
6. Carbon-i4 LAL-81-S0P-0209
7. Trtium LAL-91-S0P-0066
8. Rad Screen Lab Specific
9. Activity Scan Lab Specific

NOTES: (complete documentation of these notes can be found in the Supplemental information Section of this report)
NOTE 1: The rad screen was deemed unnecessary prior to off-site shipment.

Printed 10/10/95, 15:22 40402DST.XLS 000003
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GLOSSARY OF VALIDATION APPLIED QUALIFIERS (RADIOCHEMISTRY)

Qualifiers which may be applied by data validators in compliance with the procedures herein are as
follows.

U-

Ul-

Indicates the constituent was analyzed for, but was not detected at a concentration above the
Minimum Detectable Activity (MDA). The concentration reported is the sample result corrected
for sample aliquot size, dilution factors, and percent solids (in the case of solid matrices) by the
laboratory. The associated data should be considered usable for decision making purposes.

Indicates the constituent was analyzed for and was not detected at a concentration above the
Minimum Detectable Activity (MDA). Due to a quality control deficiency identified during data
validation, the result reported may not accurately reflect the sample concentration. The
associated data should be considered usable for decision making purposes.

Indicates a constituent was analyzed for and detected. The associated value is estimated due to
a quality control deficiency identified during validation. The data should be considered usable
for decision making purposes.

Indicates the constituent was analyzed for and detected; however, due to an identified quality
conirol deficiency the data should be considered unusable for decision making purposes.

Indicates the constituent was analyzed for and not detected; however, due to an identified quality
control deficiency the data should be considered unusable for decision making purposes.

40402RAD.NAR; Printed: 11-Oct-95, 9:31 am 000005



GLOSSARY OF LABORATORY APPLIED QUALIFIERS

Qualifiers which may be applied by the laboratory in compliance with applicable requirements are as
f(;1?(1)1;)1mwst;nly used laboratory radiochemistry qualifiers:

U-  Indicates the analyte was analyzed for but not detected in the sample.

J- Indicates the value reported is estimated due to the presence of interference.

40402RADNAR; Printed: 11-Oct-95, 9:31 am 000006



Qualification Summary Table
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Qualification Summary Table

Radiochemistry

ANALYTE TYPE |QUALIFIER SAMPLES DQO REASON
AFFECTED
Carbon-14 MINOR J BOGE66 ACCURACY |Matrix spike recovery is outside
acceptance criteria.
Comments:

1. Sample BOG866 is a field split of B0OG820. The field spiits are evaiuated in SDG W0847-QES (VB404.04).
2. The "U" qualifers added to the Data Summary Tables and Form Is are laboratory concentration qualifiers to
indicate that the results are <MDA and have not been applied as a result of validation.

Printed 10/11/95, 10:23 AM
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Data Summary Table
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10/11/95, 10:33 AM

RADIOCHEMISTRY

DATA SUMMARY TABLE
LATA ID# VB404.02 HEIS#:| B0G866
Date:|! 27-Jul-95
Matrix:| WATER
Constituent CAS # Units Resulis Q
Gross Alpha ALPHA| pCilL 0.8f U
Gross Beta BETA| pCilL 11.4
Strontium-80 10098-97-2| pCillL 1.15
Uranium-233/234 U-233/234| pCifL 0.89
Uranium-235 16117-96-1| pCilL 0.055{ U
Uranium-238 U238 pCilL 0.66
Carbon-14 14762-75-5| pCilL 311 L.
Tritium 10028-17-8| pCilL 2850
GAMMA-SCAN
Ac-228(Ra-228) 16262-20-1 pCilL -20f U
Cestum-137 10045-97-3| pCilL 291 U
Cobalt-58 13981-38-9| pCilL 28| U
Cobait-60 10198-40-0 pCi/L -2.00 U
Europium-152 14683-23-9| pCilL 4] U
Europium-154 15685-10-1f  pCilL o{ U
Europium-155 14391-18-3| pCi/lL -7.01 U
Iron-59 14596-12-4 pGifL 291 U
Lead-212 Pb-212{ pCiL 8.5 U
Pb-214(Ra-226) Pb-214] pCiiL 6| U
Radium-226 13982-63-3 pGi/L -150| U
Ruthenium-106 13967-48-1] pCilL 6| U
U-235 15117-96-1| pCiL 0.055| U

Shaded areas indicate changes by the validator.

40402DST.XLS, RADIOCHEMISTRY
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Sample Results (Form I's)
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Bechtel Hanford, Inc.

RAD DATA REPORT (ra01)

LOCKHEED ANALYTICAL SERVICES

* Richland, WA

Bechtel Hanford Project (Project BECHTEL-HANFORD)Y

Client sample [D: BOGRSS

LAL Sample ID: L5Q015-5

Date Collected:  27-JUL-95 Date Received: 29-JUL-95
Matrix: Water Login Number: L5015

Constituent Analyzed Batech . . Activity  EBfrar MDA Datadual  Units
Ac-228(Ra-228) 07-AUG-95 GAMMA SPEC LAL-0063_25798 -20. 16. 39. pLisL Ho
Co-58 07-AUG-95 GAMMA SPEC LAL-0063_25798 2.6 5.8 7.4 pCi/L b
Co-60 07-AUG-95 GAMMA SPEC LAL-0063_25798 -2.0 3.0 10, pCi/L -
Cs-137 07-AUG-95 GAMMA SPEC LAL-0063_25798 2.9 5.8 7.3 pCi /L far
Eu-~152 07-AUG-95 GAMMA SPEC LAL-0063 25798 -b, 1. 46. pCi/Li~
Eu-154 07-AUG-95 GAMMA SPEC LAL-0063_25798 0 12. 3a. pCi/LiA~
Eu-155 07-AUG-95 GAMMA SPEC LAL-0063_25798 -7.0 6.4 18. pCi/L
Fe-59 07-AUG-95 GAMMA SPEC LAL-0063_25798 -2.9 6.2 21. pCi /L~
Pb-212 07-AUG-95 GAMMA SPEC LAL-0043_ 25798 6.5 9.7 14. pCi/L A
Pb-214(Ra-226) 07-AUG-95 GAMMA SPEC LAL-0063_25798 6. 12, -18. peisL ¢
Ra-226(GAMMA) 07-AUG-95 GAMMA SPEC LAL-0063_25798 -150 110 170 ptisL &
Ru- 106 07-AUG-95 GAMMA SPEC LAL-0063_25798 -6. 39. 69. pLisL s
U-235(GAMMA) 07-AUG-95 GAMMA SPEC LAL-0063_25798 8. 27. 40, pCi/L &
Gross Alpha 22-AUG-95 GR ALP/BETA LAL-0040_25854 0.8 1.2 2.0 pPCi/L LT
Gross Beta 22-AUG-95 GR ALP/BETA LAL-0060 25854 11.4 2.0 2.2 pCi/sL
Total radio-strontium 23-AUG-95 SR-90 LAL-0196_25855 1.15 0.44 0.67 pCi/L
U-233/4 29-AUG-95  U-1SOTOPIC LAL-0108_2671% 0.89 0.23 0.13 pCi/L
u-235 29-AUG-95  U-1SOTOPIC LAL-0108_26719 0.055 0.085 0.13 pCi/L ga
u-238 29-AUG-95 U-ISOTOPIC LAL-G108_26719 0.66 0.20 0.13 pCi/L

y 9
"

390

Page 2
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LOCKHEED ANALYTICAL SERVICES

RAD DATA REPORT (ral1)}

Bechtel Hanford, Inc. * Richland, WA

Bechtel Hanford Project (Project BECHTEL-HANFORD)

Client Sample ID: BOGBSA

Date Collected: 27-JUL-95

LAL Sample ID: L5015-11

Pate Received: 29-JUL-95

Matrixs: Water Login Number: L5015
Constituent wostiow ot Anatyzed  Bateh T wtnts Activity o Errar MBA. Datafual Units
C-14 26-AUG-95 C-14 LAL-0209_26505 311. 22. 12. peist,
H-3 24-AUG-95 TRITIUM(H3) LAL-0066_25853 2850 430 260 pCisL
4 a5
-~
1%
o’
/
43
Pz 07
0’I
391
o

Page 3
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ChecKklist
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LATA RADIOCHEMISTRY
DATA VALIDATION CHECKLIST

895-069

el . c

| proceoure:_[Jwwoousarewo

PROJECT: 100-KR-4 W\ v/"‘é SDG: LK5015-LAS

VALIDATOR: A FREIER P{{DA LATA NO: VB404.02 DATE: 10-Oct-95

REVIEWER: BJ MORRIS&?:}\'“" LAB: LAS CASE: N/A
DOE/RL-90-21,

ANALYSES REQU ESTED

X

X

WATER

[T

R L

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

U-233/234/235/238 Gamma Spec| Gross Alpha/Beta Carbon-14 Strontium-80 Tritium
LAL-81-S0P-0108{ LAL-91-S0P-0063| LAL-91-SQOP-0060; LAL-91-S0P-0209| LAL-91-S0P-0196| LAL-91-S0P-0060
SAMPLE NO. MATRIX COMMENTS:
BOGBGG

T

L R

Is technical verification documentation present?

Is a case narrative present?

2. HOLDING TIMES

Are sample holding times acceptable?

Are samples preserved correctly?

e T L LG i

“YEs NO N/A

X
X 1 U

YES NO N/A

x] ]
X aa

See HOLDING TIME SUMMARY form

INSTRUMENT PERFORMANCE AND CALIBRATIONS
Were instruments/detectors calibrated within one year of sample analysis?

Are initial calibrations acceptable?
Are standards NIST traceable?
Are standards acceptable?
Comments:

YES NO N/A

I
X ]
X]

1 4
X 14

Calibration of instruments/detectors was not performed within one year of sample analysis,

however continuing calibration data is acceptable, Therefore, no qualifiers are assigned.

PNO-DVF-015, R2

40402RAD.XLS, Checklist
10/10/85, 9:34

000015



LATA RADIOCHEMISTRY
DATA VALIDATION CHECKLIST

4, CONTINUING CALIBRATION
Background checked at proper frequency?
Background check acceptable?

Efficiency checked at proper frequency?
Effictency check acceptable?

Calibration check standards NIST fraceable?

Calibration check standards acceptable?

= 3
L3
LI §

BB B
[} Y
] N[ | N

If NO(s) are checked, see CALIBRATION PATA SUMMARY form

5. BLANKS

Were method bianks analyzed?

Are the method blanks free of analytes?
Were method blank results acceptable?

Validation calculationftranscription checks were performed and are acceptable.

If NO(s) are checked, see BLANK DATA SUMMARY form

6. ACCURACY

Were spike samples analyzed at the proper frequency?

Are all spike sample recoveries acceptable?

Were laboratory control standards (LCS) analyzed at the proper frequency?
Are all LCS recoveries acceptable?

Was a tracer/chemical carrier added?

Was the tracer/chemical carrier recovery acceptable?

Are standard sources traceable?

Are standards acceptable?

Validation calculation checks were performed and are acceptable.

YES NO N/A

)
L
L

B £ B TS
] ) N ) [ 5
] Y ) T

If NO(s) are checked, see ACCURACY DATA SUMMARY form

40402RAD.XL.S, Checklist
PNO-DVF-015, R2 10/10/25, 9:34
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LATA RADIOCHEMISTRY
DATA VALIDATION CHECKLIST

7. PRECISION YES NO N/A
Were lahoratory duplicates analyzed at the proper frequency? E [:I [:l
Are all duplicate RPD values acceptable®? E D D
Validation calculation checks were performed and are acceptable. IZ' D l:l
If NO(s) are checked, see PRECISION DATA SUMMARY form
8. FIELD QC SAMPLES YES NO NIA
Were field QC samples (field/trip bfanks, duplicates, splits, perfarmance audit) identified? E D D
Are figldftrip blank results acceptable? (see Blank Data Summary form) D I:I E
Are field duplicate RPD values acceptable? (see Field QC calcuiations) I:I D E
Are field split RPD values acceptable? (see Field QC calculations) D L—_I E
Are performance audit sample results acceptahle? D D E

Comments: BOG8E6 is a field split odf BOG820. The field split RPD values will be evaluated in
SDG# W0647-QES, LATA ID VB404.04.

9. REPORTED RESULTS AND DETECTION LIMITS
Are results reported for all requested analyses? IZI D [j

Are all results supported in the raw data?

Do MDAs meet the RDLs?

X

Are results calculated properly? EI
| | X

X

Validation calcuiation checks were performed and are acceptable,

Comments:

For deficiencies {major and minor) and comments, please refer to the Qualification Summary Table.

40402RAD.XLS, Checklist
PNO-DVF-015, R2 10/10/95, 9:34 000017



DATA VALIDATION CHECKLIST

LATA RADIOCHEMISTRY

HOLDING TIME SUMMARY
SDG: LK5015-LAS VALIDATOR: A FREIER DATE: __ 10-Oct-95
PROJECT: 100-KR-4 REVIEWER: BJ MORRIS LATA NO.: VB404.02
PREP |Required | ANALYSIS | Required
MATRIX DATE PREP | ANALYSIS HT HT HT HT | VAL
HEIS-SN_| CODE ANALYSIS __ |COLLECTED|  DATE DATE (days) | (days) | (days) | (days) | @
BOGE66 WATER |U-233/34/35/38 | 27-Jul-85 N/A 29-Aug-95 N/A NA 33 180 |NONE
BOGEE6 WATER |Gamma Scan 27-Jul-95 N/A 07-Aug-95 N/A NA 11 180 |NONE
BOGRES WATER |Gross Alpha\Beta | 27-Jui-95 N/A 22-Aug-95 N/A A 26 180 | NONE
BOGBES WATER {Carbon-14 27-Jul-95 N/A 26-Aug-95 NIA N/A 30 180 |NONE
BOG866 WATER | Tritum 27-Jul-95 N/A 24-Aug-95 N/A N/A 28 180 | NONE
BOGBE6 WATER |Strontium-90 27-Jul-95 N/A 23-Aug-95 N/A N/A 27 180 | NONE
40402RAD,XLS, HOLD TIME 0000AS

PNC-DVF-015, R2
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LATA RADIOCHEMISTRY
DATA VALIDATION CHECKLIST

ACCURACY DATA SUMMARY
SDG: LKE015-L.AS VALIDATOR: A FREIER DATE: 10-Oct-95
PROJECT: 100-KR-4 REVIEWER: BJ MORRIS LATA NO.: VB404.02

PERCENT RECOVERY (%R)
Tracer/ | Laboratory

Lab Matrix Carrier Control SAMPLES VAL
HEIS-SN ANALYTE RESULTS| Q Spike Yield Standard AFFECTED Q
BOGB66 Gross Alpha 0.785 156.0% NONE NONE
80G366 Carbon-14 311 57.0% BOGBE6 J
Comment:
Qualification is not required for Gross Alpha when the matrix spike is >140% and resuits are nondetect.

40402RAD.XLS, ACCURACY
000019

PNO-DVF-015, R2

10/11/95, 10:33 AM




LATA RADIOCHEMISTRY
CALCULATION SPREADSHEET

MATRIX SPIKE RECOVERY (MS)
8DG: LK5015-LAS
LATA No.: VB404.02

Date: 10-Oct-95
Validator: A FREIER

Spike
Sample Sample Spike
Analyte Sample ID Result Result Added %R
Tritium BOGRE6 4980 2860 1810 118%
Gross Alpha BOG866 51.1 0.795 32.2 156%

40402RAD.XLS, MS %R

PNO-DVF-015, R2 10/10/95, 9:35



LATA RADIOCHEMISTRY
CALCULATION SPREADSHEET

SDG: LKED15-LAS

PERCENT RECOVERY (LCS)
Date: 10-Oct-85

LATA No.: VB404.02

Validator: A FREIER

Analyte Observed value True value %R
Co-60 211 218 97%
Tritium 2370 2260 105%
Gross Alpha 31.2 39.2 80%
Strontium 40.5 51.8 78%
U-238 27.4 28.6 96%
Carbon-14 448.0 522 86%

PNO-DVF-015, R2

40402RAD.XLS, LCS %R
10/10/95, 9:36
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LATA RADIOCHEMISTRY

CALCULATION SPREADSHEET

SDG: LKSO15-LAS

RELATIVE PERCENT DIFFERENCE

LATA No.: VB404.02

Date: 10-Oct-95
Validator: A FREIER

PNO-DVF-015, R2

40402RAD.XLS, RPD
10/10/95, 9:36

Original
(Sample) Duplicate
Analyte Sample ID  concentration concentration RPD
Tritium BOG866 2880 2880 1.05%
Gross Alpha BOGB66 0.795 1.29 47.5%
Strontium BOGB66 1.16 1.49 25.8%
Carbon-14 BOGE66 311 329 5.63%
U-235 BOG866 0.0547 0.0533 2.59%
000022



LATA RADIOCHEMISTRY
CALCULATION SPREADSHEET

ALPHA SPEC TRACER RECOVERY

SDG: LK5015-LAS Date: 10-Qct-95

LATA No.: VB404.02 Validator: A FREIER
Activity
Background (pCi) of

Gross counts/ tracer
counts/ minute Detector added to
Analyte Sampie [D minute of fracer efficiency  sample %R
u-232 BOG866 2.536 0.0347 0.258 10.83 0.887
000023
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LATA RADIOCHEMISTRY
CALCULATION SPREADSHEET

MINIMUM DETECTABLE ACTIVITY (MDA)

SDG: LKE015-LAS
LATA No.: VB404.02

Date: 10-0ct85 _
Validator: A FREIER

Bkgrnd
counts/
min {cpmy}
or Count Tracer/
Std Dev time for Carrier Sample
of blkgrnd assoc. Detector Ingrowth recovery Decay Chemical volume
Analyte Sample ID (cpm} sample Efficiency  corr. factor factor factor yield factar {L or g} MDA
U-234 BOG3ss 0.0056 720 0.26 1.00 0.89 1.00 1.00 0.20 0.13
Gross Alpha BOGBES 0.028 100 0.096 1.00 1.00 1.00 1.00 0.25 197
Strontium BOGBEE 1.01 180 0.44 1.28 0.96 1.00 1.00 0.50 0.66
Carbon-14 BOG8Es 236 80 a.M 1.00 1.00 1.00 1.00 0.05 12.21
Tritium BOG88s 0.90 20.00 019 1.00 1.00 1.00 1.00 0.01 263.21

PNQO-DVF-015, R2

40402RAD.XLS, MDA
10105, .37
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LATA RADIOCHEMISTRY
CALCULATION SPREADSHEET

RESULTS CALCULATION GROSS ALPHA, TRITIUM AND CARBON-14
SDG: LKS015-LAS Date: 10-Oct-95
LATA No.: VB404.02 Validator: A FREIER
Activity of
Gross alpha
Counts Background fraction Sample
per Counts in beta Detector volume
Analyte minute per minute channel Efficiency (Lorg) Result
Gross Alpha 0.07 0.03 1.00 0.10 0.25 0.79
Tritium 13.01 0.80 1.00 0.19 0.01 2841.12
Carbon-14 28.71 2.36 1.00 0.71 0.05 310.72
40402RAD.XLS, ALPHA, TRITIUM & CARBON-14 000025

PNO-DVF-018, R2
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LATA RADIOCHEMISTRY
CALCULATION SPREADSHEET

RESULTS CALCULATION TOTAL STRONTIUM

SDG: LK5015-LAS Date: 10-Oct-95
LATA No.: VB404.02 Validator: A FREIER
Gross
Counts Background  Ingrowth Carrier Strontium Sample
per Counis per correction  Detector recovery decay volume
Anaiyte minute minute Factor Efficiency factor factor (Lorg) Result
Strontium BOGB66 1.71 1.01 1.28 0.44 1.00 1.00 0.50 1.11
40402RAD.XLS, Sr-TOTAL 000026

PNO-DVF-015, R2 10/10/25, 9:37




LATA RADIOCHEMISTRY

CALCULATION SPREADSHEET

SDG: LK5015-LAS
LATA No.: VB404.02

RESULTS CALCULATION ALPHA SPEC ISOTOPES

Date: 10-Oct-@5
Validator: A FREIER

Gross
Counts Background Tracer Sample
per Counts per Detector recovery volume
Analyte minute minute Efficiency factor (Lorg) Result
U-234 0.0958 0.0056 0.258 0.887 0.20 0.888

40402RAD.XLS, ALPHA SPEC
PNO-DVF-015, R2 10/10/25, 9:38
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Laboratory Case Namrative

40402RADNAR; Printed: 11-Oct-95, 9:31 am

0B0028



Lockheed Analytical Services Log-in No.: L6015
Quotation No.: Q400000-B

SAF: B95-069

Document File No.: 07298596

WHC Document File No.: 254

SDG No.: LKB015

Page &

CASE NARRATIVE
RADIOCHEMICAL ANALYSES

The routine calibration and quality control (QC) analyses performed for this batch include as
applicable: instrument calibration, initial and continuing calibration verification, guench
monitoring standards, instrument background analysis, method blanks, yield tracer, laboratory
control samples, matrix spike samples, duplicate samples.

NOTE: Chemical recoveries and minimum detlectable activities {(MDAs Jcan be found
on the preparation sheets and calculation sheets on the attached raw data for
each method.

Holding Time Requirements
All holding times were met.
Analytical Method Isotopic Uranium

The isotopic uranium analysis was performed using standard operating procedure {SOP), LAL-
91-S0P-0108., The samples were analyzed in workgroup 267192. No problems were
encountered during analysis and all QC criteria were met. No re-analyses were performed.

Analytical Methed Gamma Spectrometry

The gamma spectrometry analysis was performed using SOP, LAL-91-SOP-0063. The
samples were analyzed in workgroup 23498. No problems were encountered during the
analysis and all QC criteria were met. No re-analyses were performed.

Analytical Method Gross Alpha/Beta

The gross alpha/beta analysis was performed using SOP, LAL-91-S0OP-0060. The samples
were analyzed in workgroup 25854, No problems were encountered during analysis and all
QC criteria were met with the following exception: The alpha matrix spike (MS) recovery was
out of QC criteria. Because duplicate (25854DUP1) and sample BOG866 {L5015-5) activities
were below the MDA data quality is not believed to be affected. No re-analyses were
performed.
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Analytical Method Strontium-90

The strontium-90 analysis was performed using SOP, LAL-91-SOP-0196. The samples were
analyzed in workgroup 25855. No problems were encountered during the analysis and all QC
criteria were met. No re-analyses were performed.

Analytical Method Carbon-14

The carbon-14 analysis was performed using SOP, LAL-93-S0P-0208. The sampies were
analyzed in workgroup 26505. No problems were encountered during the analysis and all QC
criteria were met with the following exception: The MS recovery was out of QC criteria.

Because all other QC criteria were met data quality is not believed to be affected. No re-
analyses were performed,

Analytical Method Tritium

The tritium analysis was performed using SOP, LAL-91-SOP-0066. The samples were
analyzed in workgroup 25853. No problems were encountered during analysis and all QC
criteria were met. No re-analyses were performed.

Andrea Tippett August 31, 1985
Prepared By Date
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Bechtel Hanford, Inc. A‘so ’5 CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

Page

1 of 1

Data Turnaround

DISPOSITION -

Collector Company Contact Telephons L3 Priority
h L £ R. E. Patarson (509) 372-9638 M Normal
Project Designation Sampling Location SAF No.
100-KR-4 Groundwater Sampling - Round 8 100 K B95-069
lee Chest No. Fisld Logbook No. Method of Shipment P
ERC~ fs-00/ EFEL- Q%5 Federal Express ROSELN
Shipped To Offsita Property No.p¢) Bill of Lading/Air Bill No.
Lockhesd "8 s WAS-0-030¢-493 7 A909635937
Possible Sample Hazards/Remarks . A)
Preservation HNO, |Cool 4°C|Coot 4°C| HNO, |Cool 4°C| Cocl 4°C HNO,
Type of Container G G PIG PIG G PIG G
No. of Container(s} 1 1 1 8 1 1 1
Special Handling and/or Storage Volume -
Maintain samples between 2°C and 6°C. 500mL | 500mL 250mL it L 20mL 500mL
ICP & f:i?as ggl Turbidity i::;: Tritium, | Aglivity icp
Metals - | o o, Grow Bota, | C 14 Scan Motals -
SAMPLE ANALYSIS TAL Po, \1-234/235 TAL
. . s | {Unfilter- 1238, 6r- {Filtered)
\7 58 | 00, Gomrna
Sample Ne. Matsix* Date Sampled 'Kime Sampled
R Wi
aocss w | ooyys | w8 R IR 1LY I L | e | ¥
122
BOGE67 w 73773 T Tamn Yo
~
<
\
S
o
\ - —
LT eg g oD nrt Matixt
;‘i CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS i
C : = S = Soil
Relinquished By ~ Date/Time f &AE Detsflime 7975 Sample analysis for phosphate, nitrate, and nitrite by EPA 300.0; and tusbidity | SE = Ssdimem
A Zrz2 ol —.39 G y T s by EPA 180.1 is being requested for information only. The ERC Contractor gf: gﬁ':“
N p ey L, e L 01 - acknowledges that the 48-hour holding time will not be met. W = Water
o & Date/Tima O OO Date/Tima o = oil
d . . A = A
4 6W4f/'(4 Viasitwit / . - The Activity Scan is for all sample numbers listed on this chein of custody. DS - Drrum Solids
JRelinquished By Date/Time Received By DatefTime DL = Drum Liquids
T = Tiasue
Wl = Wipe
Relinquished By Date/Time aceived By Date/Time L =ligud
V = Vogatation
. N - X = Other
LABORATQRY. |Re o) Title Date/Time
, . SECTION: 20/ G s
ey ——————— iy,
b FINAL SAMPLE § Disposal Method Disposed By ate/Time ’
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Environmental
Restoration E R C T io-b No. 22192
Contractor eam e Ao 10

- OU:  100-XKR-3
Interoffice Memorandum Fsen
Subject Codes 5850
TO: W. S. Thompson  N3-06 DATE:  July 5, 1995
CorES: R, L. Biggerstaff  H4-91 RoM: 5 K. De Me
Radiological Controls
N3-06/376-2764

supect: 1995 Round 8 sampling for 100-KR-4

There is no need to perform total activities prior to offsite shipment to NRC licensed labs of
samples taken from the aftached list of wells.

All wells listed in the attachmcnt were reviewed for radiological content. No well listed has a 8
activity in excess of 100,000 pCi/l (<.1 uCi/sample based on a 1 liter sample size) nor any «
activity in excess of 10,000 pCi/l (<.01 uCi/l based on a 1 liter sample). All wells show
activities < 2,000 pCi/gm (< 2 nCi/gm D.O.T. limit). The highest activity in recent samples is
1.56 E6 pCi/1 8(H?) and 150 pCi/l c.

Radiological monitoring during sampling will only be required if the wells are located in
radiological areas or if the wells themselves are labeled with radiological stickers.
Monitoring requirements for down hole work such as pump removal will be determined based on
the history of each well on a case by case basis.
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Lockheed Analytical Services Page 1 of
Sample Receiving Checklist

Clicat Name: | oS4, o, c€ — Norloed . [ So0/4 Cooler ID: . ot

COOLER CONDITION-YPON RECEIPT R
Temperature of cooler upon receipt: ,\) .

temperature of temp. blank wpon receipt: N

No * Comments/Discrepancica

custody scals intact

chain of custody present

blue jce (or equiv,) present/frozen

< K Kﬁf a:

red survey completed

SAMPLE CONDITION UPON RECEIPT

ull bottles tabeled

samples intact

proper container used for sample type

sample volume sufficient for analysis

b\‘)’*?,v ?

proper pres. indicated on the COC

VOA's contain headspace ok

arc samples bi-phasic (if so, indicate sample JD'S): s

MISCELLANEOQUS ITEMS

Yes Neo * Comments/Discrepancics

samples with short holding times 'e e ﬂ'.mﬁi@r/ﬂ;ﬁ?{?@/ Wor3 s M, 4 43/. i lf

samples to subcontract AR

ADDITIONAL COMMENTS/DISCREPANCIES

A

A 0
Complacdby Tdate: /74, e o Jointe “~AZ° 50

Scnt to the clieat (d.ntdﬂlt‘uls): *¢ Clicnt's signature upon roceipt:

(Wm '-Mmawﬁhmﬂdwd%mmidymmdﬂ

JI.mmww.Mmummm ilfe to the sporoprinta CSR (702 $61-8146 " . T oo T

-

/
Ce0l



END OF PACKAGE
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